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CHAPTER 1. INTRODUCTION
Yucca Mountain is composed of a thick sequence of variably welded and nonwelded ash-
flow tuffs (Rautman and Engstrom, 1996). The understanding of the rock mechanical
properties is useful for characterizing the mechanical stability of the potential repository
and for estimating the amount of ground support needed in underground construction
(Sweetkind et al, 2003). According to Brook (1993), knowledge of lump point load
strength is helpful because it can help in estimating the compressive strength. Lump
point load testing is one basic mechanical characterization test to support the study of
long term drift stability at the potential High Level Waste repository at Yucca Mountain.
A main objective of the point load lump tests is to investigate spatial variability of rock
strength and stiffness. Because the test requires minimal sample preparation and is quick
and easy to perform, it allows testing large numbers of samples, covering wide areas and
multiple locations, in different rock formation.
1.1 PURPOSE AND SCOPE
This report provides the results of studies completed for the spatial variability of rock
strength by using lump point load testing.
Point load strength testing of irregular rock fragments is a widely used index test for
assessing rock strength during the site investigation phase of rock engineering projects
(O'Rourke, 1993), because it can be performed quickly and at low cost. It appears to be
an attractive approach to obtain the rock strength when large blocks and core samples for
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diametral and axial tests are not available. It has the potential benefit to correctly indicate
the strength of intact rock because it allows testing rough rock specimens at their natural
moisture content [Hudson, 1993]. Although the point load test has a long history and has
been studied extensively by experimental approaches, the effects of specimen shape and
size are still one of the major and uncertain problems in point load testing. In fact, the
first comprehensive study by Broch & Franklin and Brook (Brook, 1993; Broch, 1972),
as well as more recent work by Kahraman and Thuro (Kaharaman, 2001; Thuro and
Plinninger, 2001), and most studies about the scale effect focus on the diametral and axial
tests. Since Panek and Fannon (Panek, 1992) reported an extensive study on the size and
shape effects of irregular fragments, little progress has been made concerning the scale
effect of point load testing on irregular lumps.
Among the previous work on the Yucca Mountain, strength-size studies were pursued by
Price (1993). In a study of the effects of sample size on the mechanical properties of the
Topopah Spring Member tuff, Price performed thirty-four experiments on intact
cylindrical samples taken from an outcrop on Busted Butte, southeast of Yucca
Mountain. All samples were water saturated and deformed in compression at
atmospheric confining pressure, room temperature, and a nominal strain rate of 10" s .
While Young's modulus and Poisson's ratio were found to have no significant trend with
changes in sample size, ultimate strength and axial strain at failure were both inversely
related to sample diameter. The variability of the physical properties of Tuff was studied
by Boyd et al, 1995. Boyle and Rowe (1998) describe some rock mechanical and
hydrological properties and how these properties affect the design and the expected
performance of a potential repository at Yucca Mountain. Some tensile experiments
were performed on the Topopah Spring member of the Paintbrush Tuff (Nimick and
Schwartz, 1987).
One objective of this study is to elucidate the effect of specimen shape and size. The
experiments were conducted on irregular lumps to test their deformation and strength.
The influence of shape and size effect is investigated by experiment. An optimal loading
point is suggested to eliminate the edge effect in testing. Because the equivalent diameter
is a key factor to deduce the strength index, it is necessary to discuss the most reasonable
diameter to be used for calculating the strength index of irregular lumps. Because the
scale effects are more severe than those for diametral and axis tests due to the large
irregularities and varieties in shape and size of the specimens, the relationships between
the geometrical parameters (diameter D, width W, length L, equivalent diameters De and
Dei) and failure load F and strength index /i(50) are investigated using regression
analysis.
Point load testing of irregular lump tests is a simple procedure that requires minimal
sample preparation (e.g. ASTM D5371, Section 8.3). Therefore it is ideally suited to
conduct a relatively large number of tests in a short period of time. For that reason it is
an ideal test to investigate spatial variability of rock properties (in this case, specifically
point load strength and stiffness).
The work scope for this activity consists of the following:
1. Point load testing of irregular lump tests: to obtain the point load strength index
2. Effect of specimen size on point load strength
3. Variability of the point load strength
1.2 SAMPLE SOURCE LOCATIONS
The lump samples for point load testing were collected from holes of SD-6, SD-7, SD-9,
SD-12, NRG-6, NRG-7/7A, UZ-14, UZ-16, and ESF-MD-NICHE 3107. The locations
of the drill holes from which samples have been used for lump point load testing are
shown in Figure 1.1.
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Figure 1.1 Location of drill holes
(Source: TDR-CRW-GS-000001 Rev 01 ICN 01, September 2000)
(Non-Q, for information only)
1.3 SITE STRATIGRAPHY
Geological information is summarized from William Boyle and Rowe (1998), Gordon P.
Eaton (1995), Christopher A. Rautman (1999) and Yucca Mountain Site Characterization
Office (2001). The lithology and stratigraphy of the regional geologic setting provide the
basis for understanding the geologic history and evolution of the area, which is
fundamental to analyzing the spatial variability of the rock properties.
Yucca Mountain consists of successive layers of volcanic rocks (called tuff),
approximately 14 to 11.5 million years old, formed by eruptions of volcanic ash from
calderas to the north. Most of Yucca Mountain above the potential repository location is
composed of the volcanic rocks of the Paintbrush Group. The Paintbrush Group is
composed of three distinct volcanic tuff layers: the Tiva Canyon welded tuff at the
surface, the Topopah Spring welded tuff at the level of the potential repository, and an
intervening layer of nonwelded tuffs. The focus of the testing described in this report is
on the Topopah Spring the lowermost unit in the Paintbrush Group.
The Topopah Spring Tuff is the host rock for the potential repository, and has a
maximum thickness of about 1,230 ft (375 m) near Yucca Mountain. It is
compositionally zoned from a lower crystal-poor, high-silica rhyolite to an upper crystal-
rich quartz latite. The crystal-poor member is divided into a vitric zone near the base and
devitrified rocks. The devitrified rocks have been divided into four layers according to
the amount of lithophysae they contain, as following, shown in Figure 1.2.
• Upper lithophysal zone, Tptrl, Tptpul;
• Middle nonlithophysal zone, Tptpmn;
• Lower lithophysal zone, Tptpll;
• Lower nonlithophysal zone, Tptpln
Lithophysae are voids in the rock caused by bubbles of volcanic gases trapped in the rock
matrix during cooling. The nature, size and abundance of lithophysae in the tuffs are
important because they affect the mechanical properties of the rock. All of these units are
strongly welded. The last three zones, divided on the basis of their lithophysae content,
comprise the potential repository horizon.
All samples for the lump point load testing are collected from these four units of rock.
The rock units penetrated by drill holes and the cross drift at potential repository are
shown in Figures 1.3 and 1.4, and Table 1.1.
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Figure 1.2 Site description of the lithology of the four units
(Source: TDR-CRW-GS-000001 Rev 01 ICN 01, September 2000)
(Non-Q, for information only)
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Figure 1.3 Site stratigraphy
(Source: TDR-CRW-GS-000001 Rev 01 ICN 01, September 2000)
(Non-Q, for information only)
Table 1.1 Summary of drill holes and the units they cross
Hole Units penetrared
(depth from top to bottom :ft)
ESF
Tptpmn (31.9-32.9)
SD-7
TptpH (888.6-914.7)
UZ-16
Tptrl,Tptpul (383-549.1)
Tptmn (580.6-642.7)
Tptpll (727.6-854.9)
SD-12
Tptrl, Tptpul (454.6 - 604.6)
Tptmn (680.7-802.5)
Tptpll (816.6-1040.4)
Tptln (1041.9-1220.2)
SD-6 Tptmn (1280.4-1281.1)
Tptpll (1302.7-1328.3)
NRG-6
Tptrl, Tptpul (481.3-701.6)
Tptmn (711.3-792.9)
Tptpll (855.9-930.5)
SD-9
Tptpll (1003.3-1168.9)
Tptln (1191.6-1200.2)
NRG-7/7A
Tptpll (955.3-1200.8)
Tptln (1237.5-1238.3)
UZ-14
Tptpll (941.8-1107.8)
Figure 1.4 Schematic illustration of stratigraphic units penetrated by the cross
drift at the potential repository horizon
(Source: TDR-CRW-GS-000001 Rev 01ICN 01, September 2000)
(Non-Q, for information only)
The test results in the form of electronic data can be accessed at the website:
http://hrcweb.nevada.edu/data/tda/tda.htmffl8. The UCCSN Data ID number is Lump
point load test: 018YW.002.
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2. TESTING PROCEDURES
2.1 EXPERIMENTAL SET UP
2.1.1 Experimental Apparatus for Point Load Testing
2.1.1.1 Experimental Apparatus for Point Load Testing
Fig. 2.1 is a schematic of the apparatus used for point load testing. It consists of a hand
pump supplying load, a load pressure gage with a maximum-pressure indicating needle, a
digital gage for measuring displacement, and two load platens.
Load frame
Load gage
Displacement
digital gage
Pump Sample
Fig. 2.1. Experimental apparatus for point load testing
2.1.1.2 Prediction of the Maximum Pressure for Point Load Test
In order to estimate the maximum pressure that would be required for the point load
pressure gage, we used published values of the uniaxial compressive strength of the rocks
to be tested, and a published correlation between the uniaxial compressive strength and
the point load strength.
Following ASTM D 5731 (ASTM D 5731-95), the equivalent diameter of a lump
specimen is calculated from:
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De2 = 4A/n = 4DWIn (2.1)
where: De = the equivalent diameter, in mm
D = distance between load contact points, in mm
W= width of the specimen, in mm
A = minimum cross-sectional area of a plane through the loading points
ASTM D 5731 (ASTM D5731-95) presents a correlation between the uniaxial
compressive strength and the size-corrected point load strength IS(5o), calculated from:
(2.2)
Is is the uncorrected point load strength, calculated from:
Is=P/De2 (2.3)
Where P is the load at failure, in N, Is the uncorrected point load strength in MPa.
Fis the size correction factor, calculated as:
3 (2.4)
ASTM D 5731 lists correlation factors for different specimen sizes. The smallest
correlation factor listed by ASTM D 5731 is for specimens with a size of 20 mm, for
which the correlation factor is 17.5, or nearly 18. We use a correlation factor of 18, i.e.
assume that the expected point load strength can be estimated by dividing the uniaxial
compressive strength by 18.
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According to Table 4.7-25 of CRWMS M&O (1997), the mean value of the uniaxial
compressive strength of Tptpll and of Tptpln is 104 MPa and 145 MPa respectively.
Hence we expect the maximum point load strength to be about 145/18 «8 MPa.
Estimating that the dimensions of the largest sample to be tested are about D = 50 mm,
and W=75 mm results in a maximum equivalent diameter of
D2 =4WD/n = 4x50x75/;r = 4,775 mm2 * 4,800 mm2
Hence De= 69 mm, and the size correction factor F= (69/50)°45 = 1.16,
The maximum anticipated point load strength then is given by 8 MPa/1.16 « 8 MPa. The
anticipated maximum load at failure then is given by 8 (MPa) x 4800 (mm2) = 38.4 kN.
The cross-sectional area Agc of the hydraulic cylinder used to load the point load tester is
1,335.5 mm2 , hence the required gage pressure can be calculated from:
where Pg is the expected maximum required gage pressure,
from which the required gage pressure should be 29 MPa.
2.1.2 Experimental Apparatus for Load-Displacement Measurement (An
Alternate Data Recording Method)
In order to study the stiffness of the lumps, the load-displacement process should be
recorded. Therefore, an apparatus for load-displacement monitoring and alternate data
recording method (oral recording for point load test) was set up.
During an early test, an attempt was made to record the force displacement curve by
writing down observations during the test. Even with three people on the test, it proved
very difficult to collect the data in a timely fashion. One of the results was that the test
was drawn out too long, i.e. ran beyond the test duration required by ASTM D-5731. For
12
that reason an alternate data recording method was tried, in which the data are recorded
on a voice recorder, and then transcribed. With this method it was possible to collect 10
data points over a 33 s test duration, i.e. the system is a significant improvement over
writing down the test data. Even systematic comprehensive recording of subtle
deviations from a straight line force-displacement curve became possible. The
experimental apparatus with the tape recorder is shown in Figure 2.2.
Fig. 2.2 The experimental apparatus with oral recording device for lump test
(Non-Q, for information only)
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2.2 TESTING PROCEDURE
2.2.1 Procedure for Sample Measurement
Compared to the requirement of ASTM for determination of the point load strength index
of rock (ASTM 5731-95), the size of the specimens ranges from small (i.e. smaller than
recommended by ASTM D 5371-95), to standard (i.e. within the size range
recommended by ASTM D 5731-95) to large (i.e. larger than the size recommended by
ASTM D 5731-95). In order to try to obtain the minimum cross section for the fracture,
the loading direction is selected as shown in Fig. 2.3. The loading direction is important
to obtain valid failure and to calculate the strength index. Before lump testing, the
samples are carefully marked to try to ensure that they will break between the two point
platens.
W
Fig. 2.3 Specimen geometry
The preparation procedure comprises four steps:
1. Select sample: Rock lumps, small size (less than 30 mm), standard size (30 to 85
mm) and large size (more than 85 mm) are suitable for the irregular lump tests. D
is the distance between loading points. Lump samples are selected with
dimensions such that L > 0.5 D, 0.3 W<D<WandL> 0.5 W, i.e. the ratio, D/W,
should be between 1/3 and 1, preferable close to 1. The distance L should be at
least 0.5 W. Length 2L is the largest dimension, width W the smallest. The
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specimen is installed to ensure that the platens of the testing machine make
contact along a minimal cross section, and also not along a plane of weakness;
2. Measure and record the dimensions of the lumps, the smallest width W, distance
between loading points D and maximum width, or length L. If the sides are not
parallel, then take the mean width;
3. The dimension and desired test orientation of the lumps selected are indicated by
marking color lines on the specimen. These lines are used for centering the
specimen in the testing machine, and to ensure proper orientation during testing.
These lines also are used as reference lines for measuring thickness and diameter;
4. Take pictures of the lump.
Photographs, of all specimens colleted have been made (For example, No. S2 of
sample ID 01014898 of Hole USWNRG-6 (488.8 -489.2), shown in Fig 2.4)
. Point Load
I S\<
4XS.X-.4SM.ifl
Fig. 2.4 Specimen photograph
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2.2.2 Procedure for Point Load Testing
1. The specimen is installed to ensure that the platens of the testing machine make
contact along a minimal cross section (consisted with the marks explained in point
3, section 2.2.1), and also not along a plane of weakness, and away from any
edges or corners, avoiding any edge effect;
2. Steadily increase the load such that failure occurs within 10 to 120 s, and record
gage pressure and displacement, and the gage pressure at failure. The test is
invalid if the fracture surface runs through only one loading point or through
neither.
2.2.3 Procedure for Load-Displacement Monitoring
1. Read the data from the pressure gage and the displacement gage and record with a
tape recorder;
2. Transcribe the recorded data to record forms;
3. Verify the recorded data at least three times for accuracy, e.g. by reading the
transcribed data while listening to the recorded data, and confirming that the two
match.
4. Keep the transcribed record in an attachment.
2.2.4 Determination of Moisture Content for Irregular Rock Fragments
Hudson (1993, p. 71) states that all rocks show a change in strength with change in
moisture condition due to a combination of the following physical or physicochemical
16
effects: (i) surface energy changes (Rehbinder effect), (ii) pore pressure changes
including negative pore pressures (capillary tension) (iii) friction reduction, and (iv)
corrosion. Water and water chemistry are important influences on the deformation and
strength of rock. The presence of water alone may reduce the ultimate strength of
sandstone by 33 % (Feng et al, 2001). According to Schultz and Li, (1995) "wet
specimens have smaller peak strengths than dry ones". Price (1983, p. 10) conducted tests
on two saturated and two room dry Calico Hills Tuff specimens. The average strength for
the water — saturated specimens was approximately 23% less than for the room — dry
specimens.
We determined the moisture content for each specimen before or after testing. An EP-
40KA electronic balance was used for weighing the samples before and after drying them
in a Fisher Scientific oven (model 630F). Oven temperature was maintained within the
range of 100 °C to 125 °C. Weight measurements were taken at 24-hour intervals in
accordance with ASTM D 2216-98.
17
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CHAPTER 3 TESTING RESULTS AND SUMMARY
In total, 716 lump tests were performed. Specimens were collected from Upper
lithophysal zone (Tptrl, Tptpul), Middle nonlithophysal zone (Tptpmn), Lower
lithophysal zone (Tptpll), and Lower nonlithophysal zone (Tptpln). Source information
and rock type for the specimens is given in Table 3.1. Results are given in Table 3.2. A
summary of the results by rock formation (unit) is given in Table 3.3.
18
Table 3.1 Summary of Specimen Source Information for Lump Point Load Tests
Test Reference
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
Specimen ID
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014795
01014795
01014795
01014795
01014974
01014974
01014974
01014974
01014974
01014975
01014975
01014975
01014976
Specimen
Number
SI
S2
S3
S3-1
S4
S4-1
S4-1-1
S4-1-2
S4-2
S5
S6
S7
S8
S9
1
2
1
2
3
4
5
6
S7
S8
S9
S10
Sll
S12
1
2
SI
S2
SI
S2
S3
S4
S5
1
1-1
1-2
SI
Borehole
ESF-MD-NICHE3107#7
ESF-MD-NICHE3107#7
ESF-MD-NICHE3107#7
ESF-MD-NICHE 3107 #7
ESF-MD-NICHE3107#7
ESF-MD-NICHE 3107 #7
ESF-MD-NICHE 3 107 #7
ESF-MD-NICHE 3107 #7
ESF-MD-NICHE 3 107 #7
ESF-MD-NICHE 3 107 #7
ESF-MD-NICHE 3 107 #7
ESF-MD-NICHE 3 107 #7
ESF-MD-NICHE 3 107 #7
ESF-MD-NICHE 3 107 #7
NICHE
NICHE
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
USW SD-7
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
Depth
(ft)
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
31.9-32.9
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
888.6-889.8
914.2-914.7
914.2-914.7
914.2-914.7
914.2-914.7
383.0-384.3
383.0-384.3
383.0-384.3
383.0-384.3
383.0-384.3
413.9-414.2
413.9-414.2
413.9-414.2
415.1-415.7
Unit*
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
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Table 3.1 (Continued)
Test Reference
#
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
Specimen ID
01014976
01014976
01014978
01014978
01014980
01014980
01014980
01014980
01014981
01014981
01014981
01014981
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014953
01014959
01014959
01014962
01014962
01014962
01014960
01014960
01014960
01014960
01014960
01014961
01014961
01014961
01014961
01014961
01014961
01014961
01015451
Specimen
Number
S2
S3
1
1-1
SI
S2
S3
S4
SI
S2
S3
S4
1
SI
S2
S3
S4
S5
S6
S6-1
S7
S8
SI
S2
S5
SI
S2
S5
1
1-1
SI
S2
S3
SI
Sl-1
Sl-2
S2
S3-1
S3-2
S4
SI
Borehole
UE-25 UZ #16
UE-25UZ#16
UE-25 UZ #16
UE-25UZ#16
UE-25UZ#16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
Depth
(ft)
415.1-415.7
415.1-415.7
421.6-422.2
421.6-422.2
426.1-426.9
426.1-426.9
426.1-426.9
426.1-426.9
427.4-428.6
427.4-428.6
427.4-428.6
427.4-428.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
444.8-446.6
548.0-549.1
580.6-581.4
580.6-581.4
584.1-584.6
584.1-584.6
584.1-584.6
584.6-585.8
584.6-585.8
584.6-585.8
584.6-585.8
584.6-585.8
586.4-587.4
586.4-587.4
586.4-587.4
586.4-587.4
586.4-587.4
586.4-587.4
586.4-587.4
589.2-589.7
Unit*
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
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Table 3.1 (Continued)
Test Reference
#
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
Specimen ID
01014964
01014964
01014964
01014964
01014964
01014969
01014969
01014969
01014969
01014970
01014970
01014970
01014970
01014970
01014971
01014971
01014971
01014973
01014973
01014973
01014973
01014973
01014717
01014717
01014718
01014718
01014718
01014718
01014719
01014719
01014719
01014720
01014720
01014720
01014720
01014720
01014721
01014721
01014721
01014721
01014721
Specimen
Number
SI
S2
S3
S4
S5
1
SI
S2
S3
SI
S2
S3
S4
S5
SI
S2
S5
1
SI
S2
S3
S4
SI
S2
SI
S2
S3
S4
1
2
2-1
1
SI
S2
S2-1
S3
1
1-1
SI
S2
Borehole
UE-25UZ#16
UE-25UZ#16
UE-25 UZ #16
UE-25UZ#16
UE-25UZ#16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
Depth
(ft)
600.1-600.9
600.1-600.9
600.1-600.9
600.1-600.9
600.1-600.9
635.0-635.9
635.0-635.9
635.0-635.9
635.0-635.9
636.5-637.3
636.5-637.3
636.5-637.3
636.5-637.3
636.5-637.3
639.4-639.8
639.4-639.8
639.4-639.8
641.7-642.4
641.7-642.4
641.7-642 .4
641.7-642.4
641.7-642.4
727.6-727.8
727.6-727.8
728.4-729.3
728.4-729.3
728.4-729.3
728.4-729.3
729.3-730.0
729.3-730.0
729.3-730.0
730.7-731.7
730.7-731.7
730.7-731.7
730.7-731.7
730.7-731.7
732.2-733.2
732.2-733.2
732.2-733.2
732.2-733.2
732.2-733.2
Unit*
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
Specimen ID
01014721
01014722
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014725
01014725
01014726
01014726
01014726
01014727
01014727
01014727
01014728
01014728
01014729
01014729
01014729
01014729
01014729
01014730
01014730
01014730
01014730
01014730
01014730
01014730
01014730
01014740
01014987
01014987
01014987
01014987
01014987
Specimen
Number
S4
SI
1
1-1
2
2-1
2-2
SI
S2
S2-1
S3
S4
SI
S2
SI
Sl-1
Sl-2
SI
S2
S3
SI
S2
1
1-1
1-2
SI
S2
1
1-1
SI
S2
S2-1
S2-2
S3
S4
SI
SI
S2
S3
S4
S5
Borehole
UE-25UZ#16
UE-25UZ#16
UE-25 UZ #16
UE-25UZ#16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
UE-25 UZ #16
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
Depth
(ft)
732.2-733.2
767.5-768.8
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
789.3-790.5
791.9-792.2
791.9-792.2
792.8-793.0
792.8-793.0
792.8-793.0
793.6-794.7
793.6-794.7
793.6-794.7
794.7-795.0
794.7-795.0
795.0-795.6
795.0-795.6
795.0-795.6
795.0-795.6
795.0-795.6
797.2-798.0
797.2-798.0
797.2-798.0
797.2-798.0
797.2-798.0
797.2-798.0
797.2-798.0
797.2-798.0
854.4-854.9
456.4-456.9
456.4-456.9
456.4-456.9
456.4-456.9
456.4-456.9
Unit*
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
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Table 3.1 (Continued)
Test Reference
#
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
Specimen ID
01014987
01014987
01014992
01014992
01014992
01014992
01014992
01014992
01014999
01014999
01014999
01014999
01014999
01014999
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
Specimen
Number
S6
S7
1
2
SI
S2
S3
S4
1
SI
S2
S3
S4
S5
1
1-1
1-2
1-2-1
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
Borehole
USWSD-12
USWSD-12
USW SD-12
USWSD-12
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USWSD-12
USWSD-12
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
Depth
(ft)
456.4-456.9
456.4-456.9
477.0-478.0
477.0-478.0
477.0-478.0
477.0-478.0
477.0-478.0
477.0-478.0
552.5-553.0
552.5-553.0
552.5-553.0
552.5-553.0
552.5-553.0
552.5-553.0
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
554.7-555.7
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
Unit*
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
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Table 3.1 (Continued)
Test Reference
#
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
Specimen ID
01015002
01015002
01015002
01015002
01015002
01015007
01015007
01015007
01015007
01015007
01015009
01015009
01015009
01015009
01015009
01015009
01015009
01015009
01015009
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01014798
01015030
01015030
01015030
01015030
Specimen
Number
S13
S14
S15
S16
S17
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
S6
S7
S8
S9
SI
S2
S3-1
S3-2
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S13
S14
S15
S16
1
SI
S2
S3
S4
Borehole
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
Depth
(ft)
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
602.6-604.6
680.7-681.0
680.7-681.0
680.7-681.0
680.7-681.0
680.7-681.0
684.3-684.9
684.3-684.9
684.3-684.9
684.3-684.9
684.3-684.9
684.3-684.9
684.3-684.9
684.3-684.9
684.3-684.9
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
699.9-700.8
792.5-792.7
801.9-802.5
801.9-802.5
801.9-802.5
801.9-802.5
Unit*
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
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Table 3.1 (Continued)
Test Reference
#
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
Specimen ID
01015032
01015032
01015032
01015032
01015032
01015032
01015033
01015033
01015033
01015033
01015033
01015033
01015034
01015034
01015034
01015034
01015034
01015034
01014799
01014799
01014799
01014799
01014799
01014799
01015035
01015035
01015035
01015035
01015035
01015035
01015024
01015024
01015024
01015024
01015024
01015024
01015024
01015014
01015014
01015014
01015014
Specimen
Number
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
S6
1
SI
S2
S3
S4
S6
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
S6
1
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
Borehole
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
Depth
(ft)
816.6-817.2
816.6-817.2
816.6-817.2
816.6-817.2
816.6-817.2
816.6-817.2
820.8-821.5
820.8-821.5
820.8-821.5
820.8-821.5
820.8-821.5
820.8-821.5
822.4-823.3
822.4-823.3
822.4-823.3
822.4-823.3
822.4-823.3
822.4-823.3
827.8-829.3
827.8-829.3
827.8-829.3
827.8-829.3
827.8-829.3
827.8-829.3
823.6-833.6
823.6-833.6
823.6-833.6
823.6-833.6
823.6-833.6
823.6-833.6
852.9-854.7
852.9-854.7
852.9-854.7
852.9-854.7
852.9-854.7
852.9-854.7
852.9-854.7
860.7-861.9
860.7-861.9
860.7-861.9
860.7-861.9
Unit*
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
Specimen ID
01015014
01015014
01015014
01015014
01014801
01014801
01014801
01014801
01014801
01014801
01014801
01014803
01014803
01014803
01014803
01014803
01014804
01014804
01014804
01014804
01015037
01015037
01015037
01015037
01015037
01015037
01015039
01015039
01015039
01015039
01015039
01015040
01015040
01015040
01015040
01015040
01015040
01015040
01015040
01015041
01015041
Specimen
Number
S5
S5-1
S6
S7
SI
S2
S3
S4
S5
S6
S7
1
SI
S2
S3
S4
SI
S2
S3
S4
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
S6
S7
S8
SI
S2
Borehole
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
Depth
(ft)
860.7-861.9
860.7-861.9
860.7-861.9
860.7-861.9
886.8-887.6
886.8-887.6
886.8-887.6
886.8-887.6
886.8-887.6
886.8-887.6
886.8-887.6
922.0-922.7
922.0-922.7
922.0-922.7
922.0-922.7
922.0-922.7
927.5-928.4
927.5-928.4
927.5-928.4
927.5-928.4
978.8-979.3
978.8-979.3
978.8-979.3
978.8-979.3
978.8-979.3
978.8-979.3
1038.7-1039.1
1038.7-1039.1
1038.7-1039.1
1038.7-1039.1
1038.7-1039.1
1039.8-1040.4
1039.8-1040.4
1039.8-1040.4
1039.8-1040.4
1039.8-1040.4
1039.8-1040.4
1039.8-1040.4
1039.8-1040.4
1041.9-1042.2
1041.9-1042.2
Unit*
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpln
Tptpln
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Table 3.1 (Continued)
Test Reference
#
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
Specimen ID
01015041
01015041
01015041
01015041
01015043
01015043
01015043
01015043
01015043
01015043
01015043
01015043
01015043
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
Specimen
Number
S3
S4
S5
S6
SI
S2
S3
S4
S5
S6
S7
S8
S9
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S14
S15
S16
1
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
Borehole
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USWSD-12
USW SD-12
USW SD-12
USW SD-12
USWSD-12
USW SD-12
USWSD-12
USW SD-12
USW SD-12
USWSD-12
Depth
(ft)
1041.9-1042.2
1041.9-1042.2
1041.9-1042.2
1041.9-1042.2
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1045.1-1045.7
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1049.3-1050.5
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
Unit*
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
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Table 3.1 (Continued)
Test Reference
#
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
Specimen ID
01015019
01015019
01015019
01015019
01015019
01015020
01015020
01015020
01015020
01015020
01015020
01015020
01015020
01015020
01014788
01014788
01014788
01014788
01014788
01014788
01014788
01014788
01014873
01014873
01014873
01014873
01014878
01021603
01014882
01014883
01014885
01014887
01014887
01014887
01014887
01014887
01014887
01014887
01014887
01014887
01014888
Specimen
Number
S13
S14
S15
S16
S17
Al
Al-1
Al-2
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
S6
S7
S8
J
SI
S2
S3
SI
SI
SI
SI
SI
Al
1
SI
S2
S3
S4
S5
S6
S7
1
Borehole
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-12
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
Depth
(ft)
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1217.2-1218.0
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1219.2-1220.2
1280.4-1281.1
1280.4-1281.1
1280.4-1281.1
1280.4-1281.1
1280.4-1281.1
1280.4-1281.1
1280.4-1281.1
1280.4-1281.1
1302.7-1303.6
1302.7-1303.6
1302.7-1303.6
1302.7-1303.6
1311.2-1312.4
1319.9-1320.0
1320.2-1320.3
1321.2-1321.4
1322.1-1322.3
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1325.0-1326.0
1326.7-1328.3
Unit*
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
Specimen ID
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014870
01014870
01014870
01014870
01014870
01014898
01014898
01014898
01014901
01014901
01014901
01014901
01014901
01014901
01014900
01014900
01014900
01014902
01014905
01014905
Specimen
Number
1-1
1-2
2
SI
Sl-1
Sl-2
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S13
S14
S15
S16
SI
S2
S3
S4
S5
SI
S2
S3
SI
S2
S3
S4
S5
S6
SI
S2
S3
SI
SI
S2
Borehole
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USW SD-6
USWNRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
Depth
(ft)
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
1326.7-1328.3
481.3-481.8
481.3-481.8
481.3-481.8
481.3-481.8
481.3-481.8
488.8-489.2
488.8-489.2
488.8-489.2
497.5-498.1
497.5-498.1
497.5-498.1
497.5-498.1
497.5-498.1
497.5-498.1
503.8-504.4
503.8-504.4
503.8-504.4
527.2-527.6
503.8-504.4
533.4-533.9
Unit*
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
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Table 3.1 (Continued)
Test Reference
#
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
Specimen ID
01014904
01014911
01014912
01014912
01014912
01014912
01014906
01014906
01014906
01014906
01014906
01014910
01014910
01014910
01014910
01014910
01014910
01014910
01014914
01014914
01014914
01014914
01014914
01014914
01014923
01014923
01014937
01014937
01014937
01014937
01014924
01014924
01014924
01014924
01014924
01014924
01014933
01014933
01014933
01014933
01014934
Specimen
Number
SI
SI
1
1-1
1-2
SI
1
SI
S2
S3
S4
SI
S2
S3
S4
S5
S6
S7
SI
S2
S3
S4
S5
S6
Dl
D2
SI
S2
S3
S4
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
1
Borehole
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
Depth
(ft)
533.9-534.2
548.0-549.1
556.7-557.2
556.7-557.2
556.7-557.2
556.7-557.2
577.7-578.6
577.7-578.6
577.7-578.6
577.7-578.6
577.7-578.6
584.7-586.2
584.7-586.2
584.7-586.2
584.7-586.2
584.7-586.2
584.7-586.2
584.7-586.2
609.4-610.5
609.4-610.5
609.4-610.5
609.4-610.5
609.4-610.5
609.4-610.5
630.9-631.5
630.9-631.5
641.8-642.0
641.8-642.0
641.8-642.0
641.8-642.0
643.8-644.5
643.8-644.5
643.8-644.5
643.8-644.5
643.8-644.5
643.8-644.5
650.9-651.3
650.9-651.3
650.9-651.3
650.9-651.3
654.9-655.5
Unit*
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
TptrljTptpul
TptrljTptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
TptrljTptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
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Table 3.1 (Continued)
Test Reference
#
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
Specimen ID
01014934
01014934
01014934
01014934
01014934
01014925
01014925
01014925
01014928
01014928
01014928
01014935
01014935
01014935
01014932
01014932
01014932
01014932
01014932
01014915
01014915
01014915
01014915
01014915
01014915
01014931
01014931
01014931
01014931
01014931
01014931
01014936
01014936
01014936
01014936
01014936
01014936
01014929
01014930
01014930
01014930
Specimen
Number
1-1
1-2
SI
S2
S3
SI
S2
S3
SI
S2
S3
SI
S2
S3
1
SI
S2
S3
S4
1
SI
S2
S3
S4
S5
1
2
SI
S2
S3
S4
1
SI
S2
S3
S4
S5
SI
SI
S2
S3
Borehole
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
Depth
(ft)
654.9-655.5
654.9-655.5
654.9-655.5
654.9-655.5
654.9-655.5
660.0-660.4
660.0-660.4
660.0-660.4
663.0-663.4
663.0-663.4
663.0-663.4
667.3-667.9
667.3-667.9
667.3-667.9
678.6-679.1
678.6-679.1
678.6-679.1
678.6-679.1
678.6-679.1
688.5-689.4
688.5-689.4
688.5-689.4
688.5-689.4
688.5-689.4
688.5-689.4
690.2-690.6
690.2-690.6
690.2-690.6
690.2-690.6
690.2-690.6
690.2-690.6
695.4-696.0
695.4-696.0
695.4-696.0
695.4-696.0
695.4-696.0
695.4-696.0
701.1-701.6
711.3-711.8
711.3-711.8
711.3-711.8
Unit*
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptrl,Tptpul
Tptpmn
Tptpmn
Tptpmn
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Table 3.1 (Continued)
Test Reference
#
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
Specimen ID
01014930
01014930
01014941
01014941
01014941
01014941
01014941
01014940
01014940
01014940
01014940
01014943
01014943
01014943
01014943
01014943
01014943
01014945
01014945
01014945
01014945
01014945
01014945
01014945
01014945
01014944
01014944
01014944
01014944
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014749
01014749
Specimen
Number
S4
S5
SI
S2
S3
S4
S5
1
SI
S2
S3
1
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
S6
S7
S8
SI
S2
S3
S4
1
SI
S2
S2-1
S3
S4
S4-1
S5
S6
S7
SI
S2
Borehole
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USW NRG-6
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
Depth
(ft)
711.3-711.8
711.3-711.8
723.7-724.4
723.7-724.4
723.7-724.4
723.7-724.4
723.7-724.4
733.4-733.9
733.4-733.9
733.4-733.9
733.4-733.9
746.2-746.9
746.2-746.9
746.2-746.9
746.2-746.9
746.2-746.9
746.2-746.9
758.2-759.2
758.2-759.2
758.2-759.2
758.2-759.2
758.2-759.2
758.2-759.2
758.2-759.2
758.2-759.2
792.2-792.9
792.2-792.9
792.2-792.9
792.2-792.9
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
855.9-857.4
927.4-928.1
927.4-928.1
Unit*
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpmn
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
Specimen ID
01014749
01014749
01014749
01014749
01014749
01014750
01014750
01014750
01014750
01014750
01014750
01014750
01014750
01014750
01014987
01014987
01014987
01014861
01014861
01014861
01014861
01014861
01014861
01014861
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014860
01014860
01014860
01014860
01014859
01014859
Specimen
Number
S3
S4
S5
S6
S7
1
1-1
1-1-1
2
SI
S2
S2-1
S3
S4
SI
S2
S3
1
2
SI
S2
S3
S4
S5
1
1-1
SI
S2
S3
S4
S5
S6
S7
S8
S9
SI
S2
S3
S4
SI
S2
Borehole
USW NRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW NRG-6
USWNRG-6
USWNRG-6
USWNRG-6
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
Depth
(ft)
927.4-928.1
927.4-928.1
927.4-928.1
927.4-928.1
927.4-928.1
929.4-930.5
929.4-930.5
929.4-930.5
929.4-930.5
929.4-930.5
929.4-930.5
929.4-930.5
929.4-930.5
929.4-930.5
1003.3-1004.0
1003.3-1004.0
1003.3-1004.0
1098.8-1099.9
1098.8-1099.9
1098.8-1099.9
1098.8-1099.9
1098.8-1099.9
1098.8-1099.9
1098.8-1099.9
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1116.4-1117.4
1121.3-1121.7
1121.3-1121.7
1121.3-1121.7
1121.3-1121.7
1127.3-1128.1
1127.3-1128.1
Unit*
Tptpll
Tptpll
Tptpll
Jpjpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
JTpjEll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
Specimen ID
01014859
01014859
01014859
01014859
01014859
01014859
01014859
01014862
01014862
01014862
01014869
01014869
01014869
01014869
01014869
01014869
01014869
01014869
01014869
01014666
01014666
01014666
01014666
01014666
01014666
01014666
01014666
01014666
01014892
01014892
01014892
01014892
01014892
01014892
01014892
01014892
01014892
01014892
01014893
01014893
01014893
Specimen
Number
S3
S4
S5
S6
S7
S8
S9
SI
S2
S3
1
1-1
1-2
SI
S2
S3
S4
S5
S6
1
2
3
4
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
SI
S2
S3
Borehole
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USW SD-9
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
Depth
(ft)
1127.3-1128.1
1127.3-1128.1
1127.3-1128.1
1127.3-1128.1
1127.3-1128.1
1127.3-1128.1
1127.3-1128.1
1168.4-1168.9
1168.4-1168.9
1168.4-1168.9
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1191.6-1192.5
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
1199.1-1200.2
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
955.3-956.6
1135.6-1136.0
1135.6-1136.0
1135.6-1136.0
Unit*
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
Specimen ID
01014893
01014893
01014893
01014893
01014894
01014894
01014895
01014895
01014895
01014895
01014895
01014896
01014896
01014896
01014896
01014896
01014896
01014897
01014897
01014897
01014897
01014897
01014897
01014785
01014785
01014785
01014785
01014785
01014785
01014785
01014785
01014785
01014758
01014758
01014758
01014758
01014758
01014758
01014758
01014767
01014767
Specimen
Number
S4
S5
S6
S7
SI
S2
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
S6
1-1
1-2
2
SI
S2
S3
1
2
3
SI
S2
S3
S4
S5
S6
1
2
SI
S2
S2-1
S2-2
S3
1
SI
Borehole
USW NRG-7/7A
USW NRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USW NRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWNRG-7/7A
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
Depth
(ft)
1135.6-1136.0
1135.6-1136.0
1135.6-1136.0
1135.6-1136.0
1136.5-1136.7
1136.5-1136.7
1175.4-1175.9
1175.4-1175.9
1175.4-1175.9
1175.4-1175.9
1175.4-1175.9
1191.9-1193.4
1191.9-1193.4
1191.9-1193.4
1191.9-1193.4
1191.9-1193.4
1191.9-1193.4
1199.6-1200.8
1199.6-1200.8
1199.6-1200.8
1199.6-1200.8
1199.6-1200.8
1199.6-1200.8
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
1237.5-1238.3
941.8-943.5
941.8-943.5
941.8-943.5
941.8-943.5
941.8-943.5
941.8-943.5
941.8-943.5
1100.9-1101.4
1100.9-1101.4
Unit*
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpln
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
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Table 3.1 (Continued)
Test Reference
#
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
Specimen ID
01014767
01014767
01014767
01014767
01014767
01014767
01014768
01014768
01014768
01014768
01014768
01014768
01014768
01015073
01014769
01014769
01014771
01014772
01014772
Specimen
Number
S2
S3
S4
S5
S6
S7
SI
S2
S4
S4-1
S5
S5-1
S6
SI
SI
S2
SI
SI
S2
Borehole
USWUZ#14
USW UZ #14
USWUZ#14
USWUZ#14
USWUZ#14
USW UZ #14
USWUZ#14
USWUZ#14
USWUZ#14
USWUZ#14
USW UZ #14
USWUZ#14
USWUZ#14
USWUZ#14
USW UZ #14
USWUZ#14
USWUZ#14
USWUZ#14
USW UZ #14
Depth
(ft)
1100.9-1101.4
1100.9-1101.4
1100.9-1101.4
1100.9-1101.4
1100.9-1101.4
1100.9-1101.4
1101.8-1102.5
1101.8-1102.5
1101.8-1102.5
1101.8-1102.5
1101.8-1102.5
1101.8-1102.5
1101.8-1102.5
1102.5-1102.7
1103.6-1104.1
1103.6-1104.1
1107.2-1107.6
1107.6-1107.8
1107.6-1107.8
Unit*
Tptpll
LlEtpjl
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
Tptpll
* The Unit information was collected from "Yucca Mountain Site Description", TDR-
CRW-GS-000001 Rev 01 ICN 01 September 2000. Non Q, for information only.
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Table 3.2 Results of Lump Point Load Tests
Test
Reference
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Specimen
ID
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01023356
01014794
01014794
01014794
01014794
01014794
01014794
01014794
01014794
Specimen
Number
SI
S2
S3
S3-1
S4
S4-1
S4-1-1
S4-1-2
S4-2
S5
LS6
S7
S8
S9
1
2
1
2
3
4
5
6
S7
S8
D
Distance
(mm)
25.44
29.01
27.13
27.26
19.64
19.95
21.19
19.4
18.6
19.94
17.2
25.01
13.97
14.9
28.41
22.8
33.1
33
43.3
49
30.1
49.9
22
18.6
W
Width
(mm)
44.9
42.49
45.36
22.57
43.6
43.6
26.53
24.2
43
44.35
L28.4
21.97
22.39
22.74
48.52
44.3
49.1
68.8
63.7
73.7
56
72.3
43.1
52.7
L
Length
(mm)
28.5
22.43
37.51
22.4
54.89
27.22
21.8
21.82
26.01
33.71
21.2
18.66
20
20.33
36.98
42.9
26.8
36.6
30.7
33.4
41.4
40.4
26.4
24.3
Pg
Pressure
(kPa)
8800
10500
10800
8000
5500
5800
8500
6000
7900
8000
7900
7200
5000
4600
5000
11000
500
8000
17300
300
9900
19500
3000
6650
De
Equivalent Core
Diameter (mm)
38.14
39.62
39.58
27.99
33.02
33.28
26.75
24.45
31.91
33.56
24.94
26.45
19.96
20.77
41.89
35.86
45.49
53.77
59.26
67.81
46.33
67.78
34.75
35.33
P
Load
(kN)
11.75
14.02
14.42
10.68
7.35
7.75
11.35
8.01
10.55
10.68
10.55
9.62
6.68
6.14
6.68
14.69
0.67
10.68
23.10
0.40
13.22
26.04
4.01
8.88
Is
Uncorrected
Strength (kPa)
8080.77
8934.88
9205.23
13638.49
6737.03
6994.11
15859.32
13405.03
10360.47
9488.66
16963.45
13744.30
16766.92
14240.16
3804.62
11423.20
322.70
3695.91
6578.89
87.13
6160.48
5669.30
3318.60
7115.93
F
Factor
0.89
0.90
0.90
0.77
0.83
0.83
0.75
0.72
0.82
0.84
0.73
0.75
0.66
0.67
0.92
0.86
0.96
1.03
1.08
1.15
0.97
1.15
0.85
0.86
Is(50)
Size-corrected
Strength (kPa)
7153.49
8046.27
8286.68
10504.43
5589.57
5823.34
11969.42
9715.16
8464.84
7929.80
12404.32
10319.96
11090.55
9590.21
3513.53
9836.31
309.26
3818.67
7101.69
99.94
5952.54
6500.95
2817.25
6086.22
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Table 3.2 (Continued)
Test
Reference
#
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
Specimen ID
01014794
01014794
01014794
01014794
01014795
01014795
01014795
01014795
01014974
01014974
01014974
01014974
01014974
01014975
01014975
01014975
01014976
01014976
01014976
01014978
01014978
01014980
01014980
01014980
Specimen
Number
S9
S10
Sll
S12
1
2
SI
S2
SI
S2
S3
S4
S5
1
1-1
1-2
SI
S2
S3
1
1-1
SI
S2
S3
D
Distance
(mm)
14.6
14.9
21
18.7
37.1
33.8
22.9
22.4
36.1
27.8
43.7
36.2
30.4
60.6
60.6
60.6
29.4
30.6
28.3
60.5
60.5
35.3
27
16
W
Width
(mm)
46.7
49
35.3
31.7
66.4
55.5
36.8
37.9
40.2
49.8
21.7
45.8
27.6
60.6
60.6
60.6
26.8
29.4
17.4
60.5
60.5
35
25.3
25
L
Length
(mm)
14.3
20.5
16.9
18.7
43.4
26.7
17.4
28.9
27.9
25.2
29.2
23
18.2
46.5
55.3
39.3
13.4
16
14.5
66
59.6
23.2
29.8
22.6
Pg
Pressure
(kPa)
5000
4700
6800
4800
8000
8000
500
7200
6200
5600
9000
4500
7100
9500
12000
6000
6500
5400
6100
15000
9000
6700
4500
3800
De
Equivalent Core
Diameter (mm)
29.46
30.49
30.72
27.47
56.00
48.87
32.76
32.88
42.99
41.98
34.75
45.95
32.68
68.38
68.38
68.38
31.67
33.84
25.04
68.27
68.27
39.66
29.49
22.57
P
Load
(kN)
6.68
6.28
9.08
6.41
10.68
10.68
0.67
9.62
8.28
7.48
12.02
6.01
9.48
12.69
16.03
8.01
8.68
7.21
8.15
20.03
12.02
8.95
6.01
5.07
Is
Un corrected
Strength (kPa)
691.91
6752.26
9621.63
8493.25
3406.29
4473.16
622.33
8895.68
4481.18
4242.75
9954.86
2846.90
8875.84
2713.39
3427.44
1713.72
8652.97
6295.91
12993.55
4298.47
2579.08
5688.08
6909.74
9964.54
F
Factor
0.79
0.80
0.80
0.76
1.05
0.99
0.83
0.83
0.93
0.92
0.85
0.96
0.83
1.15
1.15
1.15
0.81
0.84
0.73
1.15
1.15
0.90
0.79
0.70
Is(50)
Size-corrected
Strength (kPa)
6062.87
5404.79
7727.97
6487.02
3584.65
4427.46
514.48
7366.26
4186.49
3921.96
8451.14
2740.59
7330.42
3123.87
3945.94
1972.97
7045.99
5281.93
9518.57
4945.07
2967.04
5125.06
5448.65
6966.09
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Table 3.2 (Continued)
Test
Reference
#
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
Specimen ID
01014980
01014981
01014981
01014981
01014981
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014984
01014953
01014959
01014959
01014962
01014962
01014962
01014960
01014960
01014960
Specimen
Number
S4
SI
S2
S3
s4
1
SI
S2
S3
S4
S5
S6
S6-1
S7
S8
SI
S2
S5
SI
S2
S5
1
1-1
SI
D
Distance
(mm)
21.2
44.5
36
28.3
17.5
30.2
30.6
27.9
35.8
29.4
26.3
14.8
12.8
T5.3
24.6
60.8
41.8
13.6
25
37.1
18.4
36.8
31.8
28.5
W
Width
(mm)
25.3
40.8
45.2
26.3
29.8
30
39.6
55.3
49.6
37.3
47.7
47.9
41.7
42.2
53.5
47.3
38
36.5
57.8
44.3
24.5
60.9
60.9
45.5
L
Length
(mm)
12.8
29.3
22.6
16.8
19.9
30.6
24.1
26.1
30.25
29.8
35.5
52.5
27
18.9
44.8
22.1
30.5
15.9
29
24.7
28.2
43
32.7
25
Pg
Pressure
(kPa)
5000
200
3800
6800
500
9900
4000
9200
4000
6000
300
300
4200
6500
6000
21200
11500
6400
7000
16500
5800
7000
11000
8000
De
Equivalent Core
Diameter (mm)
26.13
48.08
45.52
30.78
25.77
33.96
39.28
44.32
47.55
37.37
39.97
30.04
26.07
28.67
40.94
60.51
44.97
25.14
42.89
45.75
23.96
53.42
49.66
40.63
P
Load
(kN)
6.68
0.27
5.07
9.08
0.67
13.22
5.34
12.29
5.34
8.01
0.40
0.40
5.61
8.68
8.01
28.31
15.36
8.55
9.35
22.04
7.75
9.35
14.69
10.68
Is
Unconnected
Strength (kPa)
9777.94
115.54
2449.49
9582.98
1005.66
11461.48
3462.40
6254.50
2362.81
5738.90
250.83
443.87
8253.48
10559.50
4781.85
7732.23
7594.02
13523.28
5081.17
10530.28
13495.15
3276.17
5957.75
6470.94
F
Factor
0.75
0.98
0.96
0.80
0.74
0.84
0.90
0.95
0.98
0.88
0.90
0.80
0.75
0.78
0.91
1.09
0.95
0.73
0.93
0.96
0.72
1.03
1.00
0.91
Is(50)
Size-corrected
Strength (kPa)
7302.03
113.52
2348.11
7703.90
746.28
9630.81
3106.09
5924.27
2309.96
5033.96
226.78
352.95
6156.84
8221.71
4370.23
8425.49
7240.29
9924.59
4742.45
10117.15
9691.53
3375.12
5939.30
5894.25
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Table 3.2 (Continued)
Test
Reference
#
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
Specimen ID
01014960
01014960
01014961
01014961
01014961
01014961
01014961
01014961
01014961
01015451
01014964
01014964
01014964
01014964
01014964
01014969
01014969
01014969
01014969
01014970
01014970
01014970
01014970
01014970
Specimen
Number
S2
S3
SI
Sl-1
Sl-2
S2
S3-1
S3-2
S4
SI
SI
S2
S3
S4
S5
1
SI
S2
S3
SI
S2
S3
S4
S5
D
Distance
(mm)
25.3
19.6
49.3
51.6
49.4
22.8
17.2
19.5
16.5
19.3
28.5
20
21.1
12.1
11.7
30.5
38.8
16.6
10.8
22.9
25.7
30.3
17.5
26.3
W
Width
(mm)
34.4
28.5
41.4
25.7
18.4
40.6
22.4
29.4
33.2
42.3
60.3
48.9
39
28.7
35.5
49
37.4
41.2
35.2
45.8
37.8
37.6
30.5
32.8
L
Length
(mm)
25.3
27.2
30.5
30.4
30.4
19.1
19.4
16.1
31.54
21.8
24.2
37.3
20.3
17
16.3
27.1
27.2
28.2
20.3
25.4
22.3
16.7
20.7
17.4
Pg
Pressure
(kPa)
5200
4000
14000
12000
5000
5500
5500
5700
5000
7500
9000
400
6700
350
3600
8800
12200
5000
900
4500
4800
7500
400
7700
De
Equivalent Core
Diameter (mm)^
33.29
26.67
50.98
41.09
34.02
34.33
22.15
27.02
26.41
32.24
46.78
35.29
32.37
21.03
23.00
43.62
42.98
29.51
22.00
36.54
35.17
38.09
26.07
33.14
P
Load
(kN)
6.94
5.34
18.70
16.03
6.68
7.35
7.35
7.61
6.68
10.02
12.02
0.53
8.95
0.47
4.81
11.75
16.29
6.68
1.20
6.01
6.41
10.02
0.53
10.28
Is
Uncorrected
Strength (kPa)
6266.98
7510.91
7194.73
9491.44
5769.78
6232.12
14973.39
10428.62
9573.74
9636.01
5493.06
429.00
8540.07
1057.14
9091.22
6176.19
8818.41
7668.29
2483.19
4500.34
5182.63
6905.01
786.06
9362.57
F
Factor
0.83
0.75
1.01
0.92
0.84
0.84
0.69
0.76
0.75
0.82
0.97
0.85
0.82
0.68
0.71
0.94
0.93
0.79
0.69
0.87
0.85
0.88
0.75
0.83
Is(50)
Size-corrected
Strength (kPa)
5218.60
5660.55
7257.69
8689.24
4851.77
5262.08
10379.78
7905.53
7183.56
7909.38
5330.82
366.73
7022.36
715.90
6409.64
5808.32
8238.38
6048.43
1716.21
3908.15
4423.73
6109.06
586.37
7780.81
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Table 3.2 (Continued)
Test
Reference
#
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
Specimen
ID
01014971
01014971
01014971
01014973
01014973
01014973
01014973
01014973
01014717
01014717
01014718
01014718
01014718
01014718
01014719
01014719
01014719
01014720
01014720
01014720
01014720
01014720
01014721
01014721
Specimen
Number
SI
S2
S5
1
SI
S2
S3
S4
SI
S2
SI
S2
S3
S4
1
2
2-1
1
SI
S2
S2-1
S3
1
1-1
D
Distance
(mm)
30.9
23.1
22.4
55.6
35.1
6
24.6
10.4
40.44
20.7
28.41
30.96
28.12
32.89
59.72
38
19.91
39.72
20.57
37.23
20.61
21.53
40.05
17.54
W
Width
(mm)
24.3
26.1
19.5
48.6
49.6
43
39.3
28.3
31.02
20.8
24.26
26.86
19.93
20.04
60.58
48.4
29.25
35.36
44.41
44.7
36
36
39.12
29.83
L
Length
(mm)
13.2
14.9
15.2
27.2
10
25.3
26.5
17.3
25.12
14.84
18.32
13.65
14.39
17.57
30.26
31.9
25.3
31.8
28.29
24.65
18.77
18
26.02
21.24
Pg
Pressure
(kPa)
6000
4800
7200
10700
11600
12600
2900
3200
7500
300
4500
5100
300
2000
3000
10000
500
14000
5000
4000
8000
3800
10000
5000
De
Equivalent Core
Diameter (mm)
30.92
27.71
23.58
58.66
47.08
18.12
35.08
19.36
39.97
23.41
29.62
32.54
26.71
28.97
67.87
48.39
27.23
42.29
34.10
46.03
30.74
31.41
44.66
25.81
P
Load
(kN)
8.01
6.41
9.62
14.29
15.49
16.83
3.87
4.27
10.02
0.40
6.01
6.81
0.40
2.67
4.01
13.36
0.67
18.70
6.68
5.34
10.68
5.07
13.36
6.68
Is
Un corrected
Strength (kPa)
8381.47
8350.69
17289.55
4153.43
6988.81
51225.31
3146.33
11404.18
6271.08
730.84
6848.32
6432.75
561.48
3182.75
869.77
5703.02
900.55
10455.39
5741.02
2521.12
11309.50
5142.46
6694.72
10023.54
F
Factor
0.81
0.77
0.71
1.07
0.97
0.63
0.85
0.65
0.90
0.71
0.79
0.82
0.75
0.78
1.15
0.99
0.76
0.93
0.84
0.96
0.80
0.81
0.95
0.74
Is(50)
Size-corrected
Strength (kPa)
6751.35
6402.47
12328.65
4462.82
6802.19
32446.46
2682.69
7440.75
5669.73
519.45
5411.08
5302.06
423.47
2489.64
997.99
5619.72
685.08
9696.19
4833.01
2429.02
9085.46
4171.98
6363.21
7443.77
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Table 3.2 (Continued)
Test
Reference
#
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
Specimen
ID
01014721
01014721
01014721
01014721
01014722
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014724
01014725
01014725
01014726
01014726
01014726
01014727
01014727
01014727
01014728
Specimen
Number
SI
S2
S3
S4
SI
1
1-1
2
2-1
2-2
SI
S2
S2-1
S3
S4
SI
S2
SI
Sl-1
Sl-2
SI
S2
S3
SI
D
Distance
(mm)
21.89
21.38
17.35
16.7
16.73
48.97
30.67
49.88
30.17
29.57
30.58
31.07
32.25
22.6
21.28
26.83
28.93
45.64
28.91
22.34
60.68
28.79
14.27
31.92
W
Width
(mm)
34.12
53.28
49.43
28.86
36.03
47.5
59.65
38.74
38.74
39.73
49.48
46.8
25.47
47.09
27.65
38.91
36.92
23.56
22.13
27.01
35.45
21.88
60.45
34.32
L
Length
(mm)
25.75
24.17
23.6
14.45
27.08
30
21.53
30
22.61
18.83
28.76
28.28
26.51
22.89
16.04
28.9
30.84
30.24
14.13
17.27
27.45
26.13
30.44
27.66
Pg
Pressure
(kPa)
2200
6800
7600
4900
4000
12000
7900
7000
8000
9000
7000
6900
7000
6000
4500
4000
6800
7500
2000
6700
2000
4500
3500
8600
De
Equivalent Core
Diameter (mm)
30.84
38.08
33.04
24.77
27.70
54.42
48.26
49.60
38.58
38.68
43.89
43.03
32.34
36.81
27.37
36.46
36.88
37.00
28.54
27.72
52.33
28.32
33.14
37.35
P
Load
(kN)
2.94
9.08
10.15
6.54
5.34
16.03
10.55
9.35
10.68
12.02
9.35
9.21
9.35
8.01
6.01
5.34
9.08
10.02
2.67
8.95
2.67
6.01
4.67
11.49
Is
Uncorrected
Strength (kPa)
3089.60
6261.39
9295.17
10663.92
6960.39
5411.17
4529.36
3799.67
7179.41
8035.38
4852.49
4977.32
8938.68
5913.54
8021.94
4018.94
6677.79
7316.01
3278.95
11646.64
975.22
7493.03
4255.80
8234.21
F
Factor
0.80
0.88
0.83
0.73
0.77
1.04
0.98
1.00
0.89
0.89
0.94
0.93
0.82
0.87
0.76
0.87
0.87
0.87
0.78
0.77
1.02
0.77
0.83
0.88
Is(50)
Size-corrected
Strength (kPa)
2485.72
5539.46
7714.64
7774.33
5336.27
5621.47
4457.87
3786.02
6388.48
7158.43
4576.18
4652.07
7347.12
5152.28
6116.78
3486.45
5822.88
6389.03
2547.76
8931.12
995.45
5801.84
3536.79
7221.09
42
Table 3.2 (Continued)
Test
Reference
#
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
Specimen
ID
01014728
01014729
01014729
01014729
01014729
01014729
01014730
01014730
01014730
01014730
01014730
01014730
01014730
01014730
01014740
01014987
01014987
01014987
01014987
01014987
01014987
01014987
01014992
01014992
Specimen
Number
S2
1
1-1
1-2
SI
S2
1
1-1
SI
S2
S2-1
S2-2
S3
S4
SI
SI
S2
S3
S4
S5
S6
S7
1
2
D
Distance
(mm)
31.99
40.56
27.76
29.3
25.81
20.03
35.45
36.02
47.21
28.35
30.84
27.24
17.72
16.99
42.3
15.52
15.02
18.49
11.35
14.19
12.4
16.33
37.17
30.61
W
Width
(mm)
25.63
50.16
43.87
32.35
45.45
32.7
60.24
35.36
45.58
52.42
26.1
28.99
22.32
50.27
17.35
25.64
23.79
29.1
26.37
20.34
22.43
18.42
43.05
60.33
L
Length
(mm)
22.9
30
30.15
21.37
27.45
16.35
44.91
30.15
29.67
29.1
27.6
27.8
18.32
31.38
30.53
17.09
19.33
24.67
14.73
23.15
21.5
13.42
32.24
32.34
Pg
Pressure
(kPa)
4300
14000
6500
7200
4000
300
10500
10700
7000
8500
4800
6200
3500
6000
6000
2700
2400
3500
300
2700
2400
100
3000
4000
De
Equivalent Core
Diameter (mm)
32.31
50.90
39.38
34.74
38.65
28.88
52.14
40.27
52.34
43.50
32.01
31.71
22.44
32.98
30.57
22.51
21.33
26.17
19.52
19.17
18.82
19.57
45.14
48.49
P
Load
(kN)
5.74
18.70
8.68
9.62
5.34
0.40
14.02
14.29
9.35
11.35
6.41
8.28
4.67
8.01
8.01
3.61
3.21
4.67
0.40
3.61
3.21
0.13
4.01
5.34
Is
Uncorrected
Strength (kPa)
5500.97
7217.82
5598.35
7967.54
3576.61
480.43
5157.29
8811.74
3412.11
5999.33
6254.90
8235.12
9282.05
7368.56
8575.22
7116.85
7044.99
6822.95
1051.35
9812.15
9050.95
348.70
1966.48
2271.94
F
Factor
0.82
1.01
0.90
0.85
0.89
0.78
1.02
0.91
1.02
0.94
0.82
0.81
0.70
0.83
0.80
0.70
0.68
0.75
0.65
0.65
0.64
0.66
0.96
0.99
Is(50)
Size-corrected
Strength (kPa)
4519.64
7275.74
5027.89
6763.31
3185.21
375.27
5255.67
7994.06
3483.16
5634.85
5117.80
6709.12
6472.51
6109.97
6871.99
4969.51
4801.63
5098.90
688.56
6373.93
5830.67
228.63
1878.00
2240.81
43
Table 3.2 (Continued)
Test
Reference
#
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
Specimen
ID
01014992
01014992
01014992
01014992
01014999
01014999
01014999
01014999
01014999
01014999
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
01015000
Specimen
Number
SI
S2
S3
S4
1
SI
S2
S3
S4
S5
1
1-1
1-2
1-2-1
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
D
Distance
(mm)
22.54
19.55
28.21
37.98
35.07
22.09
20.8
14.05
21.80
21.01
46.16
45.36
37.11
26.74
21.93
19.4
15.45
24.89
14.01
13.37
12.25
13.69
9
8.4
W
Width
(mm)
35.73
35.77
28
42
55.58
23.72
22.3
27.18
18.50
19.76
60.42
60.52
60.47
60.47
57.3
22.05
21.92
19.38
16.67
21.46
21.41
22.24
26.46
26.8
L
Length
(mm)
26.99
21.49
23.76
21.69
31.63
16.24
18.3
24.37
10.83
16.95
58.22
32.23
36.37
36.37
26.61
18.32
16.09
13.48
16.67
13.84
17.75
22.75
18.82
13.4
Pg
Pressure
(kPa)
5000
3300
4000
9800
3200
4400
4800
500
2600
2600
3200
6600
4200
2600
200
2700
600
200
1700
1700
300
1700
200
200
De
Equivalent Core
Diameter (mm)
32.02
29.84
31.71
45.07
49.82
25.83
24.30
22.05
22.66
22.99
59.59
59.12
53.45
45.37
40.00
23.34
20.77
24.78
17.24
19.11
18.27
19.69
17.41
16.93
P
Load
(kN)
6.68
4.41
5.34
13.09
4.27
5.88
6.41
0.67
3.47
3.47
4.27
8.81
5.61
3.47
0.27
3.61
0.80
0.27
2.27
2.27
0.40
2.27
0.27
0.27
Is
Uncorrected
Strength (kPa)
6512.04
4949.74
5311.69
6444.00
1721.99
8807.97
10854.42
1373.34
6762.06
6568.92
1203.48
2521.77
1963.14
1686.58
166.94
6620.45
1858.30
434.90
7635.00
6214.72
1199.78
5856.59
880.91
931.86
F
Factor
0.82
0.79
0.81
0.95
1.00
0.74
0.72
0.69
0.70
0.70
1.08
1.08
1.03
0.96
0.90
0.71
0.67
0.73
0.62
0.65
0.64
0.66
0.62
0.61
Is(50)
Size-corrected
Strength (kPa)
5328.83
3923.74
4327.65
6149.71
1719.15
6543.18
7845.27
950.12
4736.02
4630.85
1302.36
2719.27
2023.03
1614.48
150.99
4698.70
1251.36
317.11
4728.91
4031.68
762.76
3850.43
548.01
572.42
44
Table 3.2 (Continued)
Test
Reference
#
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
Specimen
ID
01015000
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015002
01015007
01015007
01015007
01015007
01015007
01015009
Specimen
Number
Sll
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S13
S14
S15
S16
S17
SI
S2
S3
S4
S5
SI
D
Distance
(mm)
14.65
25.6
30.94
30.07
22.19
33.83
21.18
28.49
22.29
13.66
19.39
21.78
23.37
19.02
19.23
18.23
15.76
10.55
30.22
30.9
29.31
26.24
22.56
25.35
W
Width
(mm)
26.94
49.46
37.39
28.31
31.31
23
25.96
25.26
21.4
38
24.52
24.79
19.9
28.06
26.68
19.59
23.48
27.03
35
34.19
26.32
25.9
32.6
43.26
L
Length
(mm)
13.47
28.61
23.9
15.4
25.48
19.59
11.46
20.01
13.34
19
14.07
9.9
19.73
14.29
14.76
14.49
11.67
20.06
20.85
26.41
16.39
13
20.32
23.88
Pg
Pressure
(kPa)
300
5500
4500
4200
3500
6000
4500
6600
5600
700
6000
4800
3100
3800
5200
3400
3700
200
14900
8500
7000
5500
7800
9000
De
Equivalent Core
Diameter (mm)
22.42
40.15
38.38
32.92
29.74
31.48
26.46
30.27
24.64
25.71
24.60
26.22
24.33
26.07
25.56
21.32
21.71
19.05
36.70
36.68
31.34
29.42
30.60
37.37
P
Load
(kN)
0.40
7.35
6.01
5.61
4.67
8.01
6.01
8.81
7.48
0.93
8.01
6.41
4.14
5.07
6.94
4.54
4.94
0.27
19.90
11.35
9.35
7.35
10.42
12.02
Is
Uncorrected
Strength (kPa)
797.30
4556.20
4080.10
5174.99
5283.98
8088.26
8584.51
9619.49
12313.97
1414.48
13236.91
9324.82
6991.71
7468.26
10630.95
9986.00
10487.72
735.64
14776.02
8439.08
9517.66
8488.54
11124.27
8608.19
F
Factor
0.70
0.91
0.89
0.83
0.79
0.81
0.75
0.80
0.73
0.74
0.73
0.75
0.72
0.75
0.74
0.68
0.69
0.65
0.87
0.87
0.81
0.79
0.80
0.88
Is(50)
Size-corrected
Strength (kPa)
555.70
4127.93
3622.23
4287.90
4182.58
6567.58
6446.68
7674.91
8956.41
1048.56
9620.60
6974.04
5056.41
5570.95
7860.09
6805.26
7204.55
476.57
12856.04
7340.60
7713.32
6685.91
8918.98
7550.83
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Table 3.2 (Continued)
Test
Reference
#
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
Specimen
ID
01015009
01015009
01015009
01015009
01015009
01015009
01015009
01015009
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
01015006
Specimen
Number
S2
S3
S4
S5
S6
S7
S8
S9
SI
S2
S3-1
S3-2
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S13
S14
S15
D
Distance
(mm)
23.71
17.08
27.52
17.97
18.29
14.73
14.4
11.38
35.41
43.28
18.41
24.63
24.28
22.26
15.11
25.63
24.43
13.57
15.28
12.02
11.27
10.9
8.26
6.67
W
Width
(mm)
38.25
27.74
21.62
17.96
19.76
14.58
27.08
24.9
29.47
36.11
28.94
26.66
29.36
22.67
21.8
24.28
20.08
23.11
18.51
18.26
17.94
15.07
17.97
24
L
Length
(mm)
18.5
21.11
29.66
10.95
10.99
12.26
10.53
21.69
14.82
20.12
27.28
17.46
27.74
20.57
22.23
20.38
27.71
15.59
15.93
19.2
18.19
16.54
16.11
12
Pg
Pressure
(kPa)
8800
4400
5300
2000
4600
4500
4000
2600
11000
5000
5700
4800
8000
7000
3200
5000
3000
3600
4100
2300
3500
1000
3000
1800
De
Equivalent Core
Diameter (mm)
33.98
24.56
27.52
20.27
21.45
16.54
22.28
18.99
36.45
44.61
26.05
28.91
30.13
25.35
20.48
28.15
24.99
19.98
18.98
16.72
16.04
14.46
13.75
14.28
P
Load
(kN)
11.75
5.88
7.08
2.67
6.14
6.01
5.34
3.47
14.69
6.68
7.61
6.41
10.68
9.35
4.27
6.68
4.01
4.81
5.48
3.07
4.67
1.34
4.01
2.40
Is
Uncorrected
Strength (kPa)
10177.79
9740.74
9343.41
6499.94
13350.30
21977.89
10759.27
9624.22
11056.57
3355.75
11221.64
7667.44
11771.15
14549.74
10189.73
8427.65
6414.57
12040.83
15205.05
10991.48
18157.48
6385.49
21199.56
11794.22
F
Factor
0.84
0.73
0.76
0.67
0.68
0.61
0.70
0.65
0.87
0.95
0.75
0.78
0.80
0.74
0.67
0.77
0.73
0.66
0.65
0.61
0.60
0.57
0.56
0.57
Is(50)
Size-corrected
Strength (kPa)
8554.08
7074.07
7142.29
4329.82
9122.41
13358.12
7478.74
6226.02
9590.75
3187.78
8367.56
5992.62
9371.59
10717.49
6818.96
6507.65
4695.06
7969.12
9832.19
6713.37
10887.21
3653.92
11857.39
6709.86
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Table 3.2 (Continued)
Test
Reference
#
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
Specimen
ID
01015006
01014798
01015030
01015030
01015030
01015030
01015032
01015032
01015032
01015032
01015032
01015032
01015033
01015033
01015033
01015033
01015033
01015033
01015034
01015034
01015034
01015034
01015034
01015034
Specimen
Number
S16
1
SI
S2
S3
S4
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
S6
1
SI
S2
S3
S4
S6
D
Distance
(mm)
7.95
43.6
19.82
21.56
20.43
12.5
38.5
23.08
19.95
22.59
19.91
17.49
43.97
32.27
27.97
22.35
19.11
18.72
43.6
41.38
25.17
20.79
28.29
19.42
W
Width
(mm)
23.01
57.8
26.26
20.17
23.69
26.27
51.2
22.28
33.22
23.08
24.4
31.59
34.95
34.44
23.27
20.42
31.94
23.76
55.24
51.9
29.12
30.53
18.51
27.28
L
Length
^mm)
12
30.3
33.86
18.02
16.5
20.91
27.78
19.56
22.02
22.82
14.65
28.86
17.64
18.69
16.35
12.34
22.54
15.81
34.06
27.55
21.04
14.34
7.95
19.74
Pg
Pressure
(kPa)
1500
16000
5000
4700
4700
5000
11000
10000
5400
7800
7800
5000
12000
8700
8000
4200
4900
2500
21500
9900
6600
6500
9700
4800
De
Equivalent Core
Diameter (mm)
15.26
56.65
25.74
23.53
24.82
20.45
50.10
25.59
29.05
25.77
24.87
26.52
44.23
37.62
28.79
24.11
27.88
23.80
55.38
52.29
30.55
28.43
25.82
25.97
P
Load
(kN)
2.00
21.37
6.68
6.28
6.28
6.68
14.69
13.36
7.21
10.42
10.42
6.68
16.03
11.62
10.68
5.61
6.54
3.34
16.03
11.62
10.68
5.61
6.54
3.34
Is
Uncorrected
Strength (kPa)
8600.85
6659.47
10076.40
11336.45
10185.87
15971.06
5853.23
20397.77
8546.44
15691.93
16840.98
9492.14
8190.52
8210.90
12892.43
9652.72
8420.43
5895.51
5226.07
4249.08
11448.52
6940.68
9815.00
4949.71
F
Factor
0.59
1.06
0.74
0.71
0.73
0.67
1.00
0.74
0.78
0.74
0.73
0.75
0.95
0.88
0.78
0.72
0.77
0.72
1.05
1.02
0.80
0.78
0.74
0.74
Is(50)
Size-corrected
Strength (kPa)
5042.24
7044.11
7474.18
8075.60
7432.83
10680.34
5858.39
15088.98
6693.53
11644.04
12299.55
7136.07
7751.14
7224.01
10056.30
6951.33
6473.83
4221.08
5471.86
4335.65
9171.90
5383.33
7290.25
3686.12
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Table 3.2 (Continued)
Test
Reference
#
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
Specimen ID
01014799
01014799
01014799
01014799
01014799
01014799
01015035
01015035
01015035
01015035
01015035
01015035
01015024
01015024
01015024
01015024
01015024
01015024
01015024
01015014
01015014
01015014
01015014
01015014
Specimen
Number
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
S6
1
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
S5
D
Distance
(mm)
16.8
24.6
19.4
21.2
10.2
17.6
53.3
35.07
31.73
27.84
27.9
45.33
54.36
32.27
21.96
19.06
23.69
16.13
15.04
40.64
38.04
30.48
31.17
27.31
W
Width
(mm)
32.2
35.4
21.7
32.4
30.1
21.1
35.55
38.55
32.39
42.12
27.3
28.11
60.42
46.1
39.54
26.63
52.38
33.89
32.66
43.74
33.82
42.85
23.07
39.4
L
Length
(mm)
20.3
20.7
14.2
20.4
20.3
15.2
28.74
29.16
19.5
27.49
13.8
29.4
35.35
21.52
17.42
13.34
25.77
18.1
17.84
27.45
19.64
22.23
20.64
22.86
Pg
Pressure
(kPa)
5400
7700
6800
300
2200
4220
9000
2000
6800
7900
5900
2500
19000
5500
4700
5700
8000
3400
1500
14000
9600
9000
3000
7500
De
Equivalent Core
Diameter (mm)
26.24
33.30
23.15
29.57
19.77
24.91
49.12
41.49
36.17
38.64
31.14
40.28
64.67
43.52
33.25
25.42
39.75
26.38
25.01
47.57
40.47
40.78
30.26
37.01
P
Load
(kN)
7.21
10.28
9.08
0.40
2.94
5.64
12.02
2.67
9.08
10.55
7.88
3.34
25.37
7.35
6.28
7.61
10.68
4.54
2.00
18.70
12.82
12.02
4.01
10.02
Is
Uncorrected
Strength (kPa)
10470.38
9274.41
16942.65
458.11
7516.05
9079.33
4982.07
1551.69
6940.03
7066.48
8124.92
2057.91
6067.74
3877.90
5677.57
11779.17
6762.28
6523.89
3203.03
8260.94
7826.92
7227.87
4375.93
7311.01
F
Factor
0.75
0.83
0.71
0.79
0.66
0.73
0.99
0.92
0.86
0.89
0.81
0.91
1.12
0.94
0.83
0.74
0.90
0.75
0.73
0.98
0.91
0.91
0.80
0.87
Is(SO)
Size-corrected
Strength (kPa)
7834.17
7723.97
11981.42
361.69
4950.74
6636.21
4942.31
1426.72
5999.34
6292.63
6565.76
1867.14
6812.38
3643.15
4725.32
8687.98
6098.89
4892.82
2345.11
8078.11
7116.68
6594.34
3490.72
6385.64
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Table 3.2 (Continued)
Test
Reference
#
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
Specimen
ID
01015014
01015014
01015014
01014801
01014801
01014801
01014801
01014801
01014801
01014801
01014803
01014803
01014803
01014803
01014803
01014804
01014804
01014804
01014804
01015037
01015037
01015037
01015037
01015037
Specimen
Number
S5-1
S6
S7
SI
S2
S3
S4
S5
S6
S7
1
SI
S2
S3
S4
SI
S2
S3
S4
SI
S2
S3
S4
S5
D
Distance
(mm)
24.88
24.27
20.3
24.5
28.7
30.9
19.3
24.9
26
28.8
45.9
25.4
20.4
14
17
26
29.5
29.4
35.3
29.25
28.27
20.68
23.42
20.82
W
Width
(mm)
18.68
31.72
26.3
52.8
35.3
34.3
29.9
31.8
42.2
32.4
60.6
44.8
33.1
42.4
36.4
30.4
43.9
26.6
31
25.09
30.99
40.97
31.14
27.4
L
Length
(mm)
23.92
16.97
14.38
30.7
26.3
23.9
14.5
25.5
34.6
24.6
31.2
33.5
26.3
32.4
18.2
19.8
30.7
10.1
21
27.8
20.05
24.03
22.18
17.39
Pg
Pressure
(kPa)
4000
5900
5500
6600
9900
6200
3480
r8200
300
8500
17000
3500
300
600
400
3500
5500
4500
6000
2700
4600
3600
9500
5500
De
Equivalent Core
Diameter (mm)
24.33
31.31
26.07
40.58
35.92
36.74
27.11
31.75
37.38
34.47
59.51
38.06
29.32
27.49
28.07
31.72
40.61
31.56
37.33
30.57
33.40
32.84
30.47
26.95
P
Load
(kN)
5.34
7.88
7.35
8.81
13.22
8.28
4.65
10.95
0.40
11.35
22.70
4.67
0.40
0.80
0.53
4.67
7.35
6.01
8.01
3.61
6.14
4.81
12.69
7.35
Is
Uncorrected
Strength (kPa)
9027.48
8038.64
10805.50
5351.53
10249.73
6135.82
6325.35
10862.28
286.79
9554.66
6410.58
3226.19
466.01
1060.21
678.02
4644.67
4454.61
6035.56
5751.07
3858.97
5507.37
4456.77
13663.18
10112.65
F
Factor
0.72
0.81
0.75
0.91
0.86
0.87
0.76
0.82
0.88
0.85
1.08
0.88
0.79
0.76
0.77
0.81
0.91
0.81
0.88
0.80
0.83
0.83
0.80
0.76
Is(50)
Size-corrected
Strength (kPa)
6527.71
6511.66
8061.01
4871.93
8831.88
5341.00
4802.08
8854.83
251.59
8082.01
6933.14
2853.54
366.52
810.02
522.89
3784.76
4056.42
4906.39
5042.23
3092.47
4592.89
3688.86
10933.87
7657.47
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Table 3.2 (Continued)
Test
Reference
#
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
Specimen
ID
01015037
01015039
01015039
01015039
01015039
01015039
01015040
01015040
01015040
01015040
01015040
01015040
01015040
01015040
01015041
01015041
01015041
01015041
01015041
01015041
01015043
01015043
01015043
01015043
Specimen
Number
S6
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
S6
S7
S8
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
D
Distance
(mm)
19.94
31.8
25.8
38.2
18.1
12.9
23
16.9
19
19.1
14.6
9.8
13.9
13.6
28.4
32.8
19.3
22.9
12.7
11.8
30.8
30.8
20.2
23.4
W
Width
(mm)
31.59
55.3
32.6
13
34.7
36.8
20.1
22.5
21.9
21.4
20.9
20.3
16.5
15.4
34
26.9
32.6
21.1
21.2
24.3
36.4
27.9
27.2
26.5
L
Length
(mm)
17.06
28.1
17.9
26.9
14.5
20.7
12.9
17.7
16
13.3
15
18.8
12.4
13.4
23
25.3
27
15.5
21.2
14.2
27.6
16.6
15.2
14.2
Pg
Pressure
(kPa)
2000
6500
100
200
200
4500
6200
4000
5800
6800
3800
2000
3800
3100
4700
6500
6800
5500
5800
2000
300
6500
300
7500
De
Equivalent Core
Diameter (mm)
28.32
47.32
32.72
25.15
28.28
24.59
24.26
22.00
23.02
22.81
19.71
15.92
17.09
16.33
35.06
33.52
28.30
24.80
18.52
19.11
37.78
33.08
26.45
28.10
P
Load
(kN)
2.67
8.68
0.13
0.27
0.27
6.01
8.28
5.34
7.75
9.08
5.07
2.67
5.07
4.14
6.28
8.68
9.08
7.35
7.75
2.67
0.40
8.68
0.40
10.02
Is
Uncorrected
Strength (kPa)
3330.34
3876.99
124.71
422.43
334.01
9942.80
14067.00
11033.79
14620.56
17450.00
13062.26
10544.88
17378.75
15525.15
5105.45
7727.18
11336.21
11939.29
22595.51
7316.03
280.67
7934.00
572.71
12686.25
F
Factor
0.77
0.98
0.83
0.73
0.77
0.73
0.72
0.69
0.71
0.70
0.66
0.60
0.62
0.60
0.85
0.84
0.77
0.73
0.64
0.65
0.88
0.83
0.75
0.77
Is(50)
Size-corrected
Strength (kPa)
2578.66
3782.01
103.05
310.05
258.45
7223.96
10159.63
7626.20
10312.21
12258.56
8592.09
6299.74
10720.11
9383.02
4351.93
6454.39
8775.27
8709.10
14450.13
4745.46
247.42
6587.87
430.02
9788.26
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Table 3.2 (Continued)
Test
Reference
#
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
Specimen
ID
01015043
01015043
01015043
01015043
01015043
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015044
01015019
01015019
01015019
01015019
Specimen
Number
S5
S6
S7
S8
S9
SI
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S14
S15
S16
1
SI
S2
S3
D
Distance
(mm)
22.2
19.8
15.9
17.4
17.6
41.98
28.48
32.76
23.9
32.85
22.47
15.43
23.71
17.8
15.15
16.51
16.15
13.86
20.72
16.1
34.07
20.52
27.58
25.86
W
Width
(mm)
29.6
23.1
41.2
23.1
15.8
27.01
45.41
41.06
32.7
29.47
28.34
30.61
19.52
23.1
21.48
25.53
21.66
17.37
18.32
18.59
44.37
32.34
25.45
27.64
L
Length
(mm)
21.5
13.2
24
13.1
9.8
26.64
19.77
16.87
23.24
22.86
19.11
18.42
11.7
9.3
13
13.84
13.48
19.87
9.83
7.45
30.94
19.69
21.89
16.19
Pg
Pressure
(kPa)
300
2600
3200
2800
4800
10000
6600
7600
6900
6800
3500
5700
3800
4000
3800
3600
4400
4600
4800
4800
4500
6000
5500
6100
De
Equivalent Core
Diameter (mm)
28.93
24.13
28.88
22.62
18.82
38.00
40.58
41.38
31.54
35.11
28.47
24.52
24.28
22.88
20.36
23.17
21.10
17.51
21.98
19.52
43.87
29.07
29.89
30.17
P
Load
(kN)
0.40
3.47
4.27
3.74
6.41
13.36
8.81
10.15
9.21
9.08
4.67
7.61
5.07
5.34
5.07
4.81
5.88
6.14
6.41
6.41
6.01
8.01
7.35
8.15
Is
Uncorrected
Strength (kPa)
478.86
5962.52
5123.77
7306.86
18105.28
9250.53
5352.86
5926.31
9260.56
7367.62
5764.99
12658.42
8612.04
10203.80
12248.15
8958.56
13193.36
20041.42
13263.55
16821.69
3122.37
9483.48
8218.91
8951.53
F
Factor
0.78
0.72
0.78
0.70
0.64
0.88
0.91
0.92
0.81
0.85
0.78
0.73
0.72
0.70
0.67
0.71
0.68
0.62
0.69
0.65
0.94
0.78
0.79
0.80
Is(50)
Size-corrected
Strength (kPa)
374.32
4295.96
4002.43
5113.70
11663.04
8175.47
4872.87
5442.83
7526.94
6283.86
4474.74
9186.48
6221.45
7177.73
8174.09
6337.04
8949.23
12498.23
9163.77
11016.96
2943.96
7429.63
6520.73
7131.04
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Table 3.2 (Continued)
Test
Reference
#
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
Specimen
ID
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015019
01015020
01015020
01015020
01015020
01015020
01015020
01015020
01015020
01015020
01014788
Specimen
Number
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S13
S14
S15
S16
S17
Al
Al-1
Al-2
SI
S2
S3
S4
S5
S6
SI
D
Distance
(mm)
21.91
20.66
19.6
14.02
21.01
18.36
19.06
20.21
13.44
16.74
11.27
13.43
12.61
12.8
56.1
57.44
50.69
28
17.95
20.96
18.34
16.82
12.36
31.8
W
Width
(mm)
22.51
35.42
21.6
26.83
19.42
20.98
15.81
20.23
16.2
22.34
22.66
17.92
18.49
19.81
60.89
26.16
28.99
25.31
22.02
20.96
23
18.68
18.7
35
L
Length
(mm)
18.57
19.32
10.8
17.62
11.15
12.63
8.1
11.6
11.6
14.67
17.61
8.54
11.53
14.9
31.64
30.36
30.36
15.87
11.44
11.06
15.02
11.4
10.61
18.2
Pg
Pressure
(kPa)
4500
2700
500
3000
4600
4600
4000
3500
4000
2600
500
3500
2800
1200
22000
11000
9000
6000
4500
4500
4400
4200
3200
6080
De
Equivalent Core
Diameter (mm)
25.06
30.52
23.22
21.88
22.79
22.15
19.59
22.82
16.65
21.82
18.03
17.50
17.23
17.97
65.95
43.74
43.26
30.04
22.43
23.65
23.17
20.00
17.15
37.64
P
Load
(kN)
6.01
3.61
0.67
4.01
6.14
6.14
5.34
4.67
5.34
3.47
0.67
4.67
3.74
1.60
29.38
14.69
12.02
8.01
6.01
6.01
5.88
5.61
4.27
8.12
Is
Uncorrected
Strength (kPa)
9570.36
3870.07
1238.78
8365.39
11825.41
12526.03
13923.20
8979.24
19269.90
7292.37
2053.62
15254.14
12596.21
4963.87
6755.35
7678.46
6424.00
8880.45
11941.65
10743.94
10941.06
14021.04
14521.91
5729.84
F
Factor
0.73
0.80
0.71
0.69
0.70
0.69
0.66
0.70
0.61
0.69
0.63
0.62
0.62
0.63
1.13
0.94
0.94
0.80
0.70
0.71
0.71
0.66
0.62
0.88
Is(50)
Size-corrected
Strength (kPa)
7013.35
3099.36
877.15
5767.83
8303.98
8682.79
9132.60
6308.26
11748.39
5021.41
1297.79
9512.05
7798.84
3131.92
7651.65
7229.93
6018.49
7060.81
8325.90
7671.11
7740.72
9283.66
8973.47
5042.80
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Table 3.2 (Continued)
Test
Reference
#
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
Specimen ID
01014788
01014788
01014788
01014788
01014788
01014788
01014788
01014873
01014873
01014873
01014873
01014878
01021603
01014882
01014883
01014885
01014887
01014887
01014887
01014887
01014887
01014887
01014887
01014887
Specimen
Number
S2
S3
S4
S5
S6
S7
S8
1
SI
S2
S3
SI
SI
SI
SI
SI
Al
1
SI
S2
S3
S4
S5
S6
D
Distance
(mm)
26.3
15
35.2
20.7
29.5
17.4
25.5
34.7
38.6
26.2
ri3.9 17.5
11
13.6
15.7
15.5
37.1
43.8
26
30.2
29.9
27
18.5
18.6
W
Width
(mm)
35.8
28.7
33
24.2
24.1
19.5
26.2
48
33
24.4
26.2
61.1
60.9
61
60.9
60.2
30.3
31.2
29.1
27.4
30
30.4
33.2
27.9
L
Length
(mm)
17.9
18.2
16.9
12.9
13.5
10.2
17.8
30
20
10.9
18.6
30.5
60.9
61.2
60.9
60.2
30.4
30.1
26.1
27.5
23.6
26.2
17
20.1
Pg
Pressure
(kPa)
4000
3150
7200
300
4400
3250
3900
4200
10800
5200
400
7200
5500
5400
6200
5100
7500
7500
8800
9200
11800
8800
4800
5000
De
Equivalent Core
Diameter (mm)
34.62
23.41
38.46
25.26
30.09
20.78
29.17
46.05
40.27
28.53
21.53
36.90
29.21
32.50
34.89
34.47
37.83
41.71
31.04
32.46
33.79
32.33
27.96
25.70
P
Load
(kN)
5.34
4.21
9.62
0.40
5.88
4.34
5.21
5.61
14.42
6.94
0.53
9.62
7.35
7.21
8.28
6.81
10.02
10.02
11.75
12.29
15.76
11.75
6.41
6.68
Is
Un corrected
Strength (kPa)
4456.10
7674.87
6501.44
628.16
6491.53
10046.93
6122.90
2644.92
8893.16
8531.90
1152.07
7062.96
8611.65
6827.45
6801.56
5732.92
6998.07
5756.60
12199.73
11661.76
13798.23
11245.51
8197.19
10106.17
F
Factor
0.85
0.71
0.89
0.74
0.80
0.67
0.78
0.96
0.91
0.78
0.68
0.87
0.79
0.82
0.85
0.85
0.88
0.92
0.81
0.82
0.84
0.82
0.77
0.74
Is(50)
Size-corrected
Strength (kPa)
3776.91
5454.86
5777.18
461.94
5165.11
6768.35
4804.13
2548.79
8068.12
6628.19
788.57
6160.25
6760.94
5624.35
5784.86
4849.29
6172.78
5305.80
9843.81
9601.25
11568.31
9241.68
6311.07
7491.28
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Table 3.2 (Continued)
Test
Reference
#
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
Specimen
ID
01014887
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014888
01014870
Specimen
Number
S7
1
1-1
1-2
2
SI
Sl-1
Sl-2
S2
S3
S4
S5
S6
S7
S8
S9
S10
Sll
S12
S13
S14
S15
S16
SI
D
Distance
(mm)
17.9
46.9
23.71
12.75
37.8
24.1
30.54
19.88
29.9
24.7
26.4
43.1
30
19.6
22.3
19.3
11.3
16.2
11.5
15.8
11.3
8.2
7.9
53.96
W
Width
(mm)
23
L34.8
29.53
51.28
26.63
60.9
30.62
28.97
29.4
21
29.8
32.1
17
21.9
21.6
22.8
40
21.2
36.1
18.7
22.2
24.4
17.7
28.33
L
Length
(mm)
19.7
30.4
25.68
29.45
25.17
32.1
23.73
26.3
30.1
29.6
30.4
22.4
15
17.3
22.6
12.6
20
12
18
10
21.1
12.4
16.9
41.58
Pg
Pressure
(kPa)
500
300
3800
4600
12500
10500
5500
5500
200
4900
3400
300
6600
100
8500
4400
2500
4500
4400
5800
4200
1100
300
11000
De
Equivalent Core
Diameter (mm)
22.90
45.59
29.86
28.85
35.80
43.23
34.51
27.08
33.46
25.70
31.65
41.97
25.48
23.38
24.76
23.67
23.99
20.91
22.99
19.40
17.87
15.96
13.34
44.12
P
Load
(kN)
0.67
0.40
5.07
6.14
16.69
14.02
7.35
7.35
0.27
6.54
4.54
0.40
8.81
0.13
11.35
5.88
3.34
6.01
5.88
7.75
5.61
1.47
0.40
14.69
Is
Uncorrected
Strength (kPa)
1273.86
192.80
5692.75
7379.61
13025.09
7503.93
6169.11
10016.86
238.64
9908.63
4533.07
227.44
13573.99
244.36
18509.47
10488.04
5801.43
13743.44
11116.84
20590.32
17561.10
5766.64
2250.37
7547.58
F
Factor
0.70
0.96
0.79
0.78
0.86
0.94
0.85
0.76
0.83
0.74
0.81
0.92
0.74
0.71
0.73
0.71
0.72
0.68
0.70
0.65
0.63
0.60
0.55
0.95
Is(50)
Size-corrected
Strength (kPa)
896.34
184.94
4513.98
5762.09
11207.10
7028.29
5220.80
7601.20
199.17
7344.09
3689.95
210.21
10022.57
173.56
13492.21
7491.15
4168.79
9283.89
7836.93
13446.01
11053.30
3449.55
1241.89
7134.24
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Table 3.2 (Continued)
Test
Reference
#
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
Specimen
ID
01014870
01014870
01014870
01014870
01014898
01014898
01014898
01014901
01014901
01014901
01014901
01014901
01014901
01014900
01014900
01014900
01014902
01014905
01014905
01014904
01014911
01014912
01014912
01014912
Specimen
Number
S2
S3
S4
S5
SI
S2
S4
SI
S2
S3
S4
S5
S6
SI
S2
S3
SI
SI
S2
SI
SI
1
1-1
1-2
D
Distance
(mm)
43.79
25.17
22.65
16.03
27.35
26.53
18.92
25.74
47.23
29.65
38.34
23.25
24.86
22.12
17.21
18.53
50.2
42.12
59.57
28.84
29.44
51.46
32.95
41.24
W
Width
(mm)
24.35
27.94
24.47
30.23
37.45
29.73
25.51
66.18
51.02
32.77
24.9
27.74
29.17
26.84
25.38
30.64
25.21
24.59
29.76
10.2
23.08
79.95
69.74
53.12
L
Length
(mm)
22.56
18.25
13.12
19.39
27.37
24.18
15.28
46.25
18.23
27.65
17.07
23.04
20.01
16.91
17.89
20.28
40.95
41.07
41.25
37.67
38.65
41.26
39.98
39.98
Pg
Pressure
(kPa)
10000
6500
5500
5000
8000
4900
3200
3000
7000
5800
9800
6800
6600
400
3500
1500
4900
5400
4900
200
3800
7000
4000
6000
De
Equivalent Core
Diameter (mm)
36.85
29.92
26.56
24.84
36.11
31.69
24.79
46.57
55.39
35.17
34.86
28.66
30.39
27.49
23.58
26.89
40.14
36.31
47.51
19.35
29.41
72.38
54.09
52.81
P
Load
(kN)
13.36
8.68
7.35
6.68
10.68
6.54
4.27
4.01
9.35
7.75
13.09
9.08
8.81
0.53
4.67
2.00
6.54
7.21
6.54
0.27
5.07
9.35
5.34
8.01
Is
Uncorrected
Strength (kPa)
9836.94
9694.77
10408.65
10822.61
8192.47
6516.25
6954.28
1847.22
3047.01
6261.24
10767.34
11058.93
9546.41
706.69
8404.84
2771.16
4061.19
5468.66
2899.14
713.13
5866.02
1784.61
1825.81
2872.82
F
Factor
0.87
0.79
0.75
0.73
0.86
0.81
0.73
0.97
1.05
0.85
0.85
0.78
0.80
0.76
0.71
0.76
0.91
0.87
0.98
0.65
0.79
1.18
1.04
1.02
Is(50)
Size-corrected
Strength (kPa)
8574.32
7694.94
7830.61
7899.67
7076.60
5307.33
5071.51
1789.12
3190.67
5344.62
9154.68
8608.46
7629.69
539.94
5993.20
2096.12
3679.03
4735.65
2833.26
465.23
4620.10
2107.79
1891.58
2944.46
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Table 3.2 (Continued)
Test
Reference
#
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
Specimen
ID
01014912
01014906
01014906
01014906
01014906
01014906
01014910
01014910
01014910
01014910
01014910
01014910
01014910
01014914
01014914
01014914
01014914
01014914
01014914
01014923
01014923
01014937
01014937
01014937
Specimen
Number
SI
1
SI
S2
S3
S4
SI
S2
S3
S4
S5
S6
S7
SI
S2
S3
S4
S5
S6
Dl
D2
SI
S2
S3
D
Distance
(mm)
45.02
37.59
38.34
27.6
32.25
35.67
46.61
55.58
29.52
32.55
24.74
30.06
24.74
22.22
20.17
25.58
18.72
22.28
29.11
9.42
12.54
31.12
28.88
19.65
W
Width
(mm)
32.3
40.61
37.05
26
29.12
37.47
40.66
39.46
33.57
28.82
30.36
33.51
25.7
40.13
36.5
41.65
25.54
22.92
31.89
81.99
82.5
32.13
30.24
24.37
L
Length
(mm)
37
32.51
40.18
27.61
38.02
26.61
29.53
19.63
26.31
22.19
31.51
18.6
15.3
30.08
32.9
18.89
32.37
15.12
36.19
41
41.25
16.15
32.86
20.95
Pg
Pressure
(kPa)
5000
6900
4500
4600
3600
5200
6800
3000
600
4000
3200
400
3000
2000
100
3800
2200
4800
200
2500
4100
2200
4800
5000
De
Equivalent Core
Diameter (mm)
43.03
44.09
42.53
30.23
34.58
41.25
49.12
52.84
35.52
34.56
30.92
35.81
28.45
33.69
30.62
36.83
24.67
25.50
34.38
31.36
36.29
35.68
33.35
24.69
P
Load
(kN)
6.68
9.21
6.01
6.14
4.81
6.94
9.08
4.01
0.80
5.34
4.27
0.53
4.01
2.67
0.13
5.07
2.94
6.41
0.27
3.34
5.48
2.94
6.41
6.68
Is
Uncorrected
Strength (kPa)
3606.58
4741.08
3322.81
6723.71
4020.83
4080.85
3763.54
1434.76
635.06
4472.48
4468.71
416.51
4949.05
2352.61
142.47
3741.12
4826.47
9859.28
225.98
3395.17
4156.87
2307.84
5764.96
10951.80
F
Factor
0.93
0.94
0.93
0.80
0.85
0.92
0.99
1.03
0.86
0.85
0.81
0.86
0.78
0.84
0.80
0.87
0.73
0.74
0.84
0.81
0.87
0.86
0.83
0.73
Is(50)
Size-corrected
Strength (kPa)
3370.94
4480.02
3089.39
5361.06
3406.01
3742.53
3733.66
1470.92
544.50
3787.67
3599.84
358.43
^3840.08
1969.78
114.26
3260.33
3512.30
7281.87
190.93
2752.25
3598.77
1982.73
4804.29
7972.66
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Table 3.2 (Continued)
Test
Reference
#
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
Specimen
ID
01014937
01014924
01014924
01014924
01014924
01014924
01014924
01014933
01014933
01014933
01014933
01014934
01014934
01014934
01014934
01014934
01014934
01014925
01014925
01014925
01014928
01014928
01014928
01014935
Specimen
Number
S4
SI
S2
S3
S4
S5
S6
SI
S2
S3
S4
1
1-1
1-2
SI
S2
S3
SI
S2
S3
SI
S2
S3
SI
D
Distance
(mm)
14.28
43.08
30.13
20.12
22.59
17.63
14.02
26.46
20.81
20.75
27.81
73.35
34.19
46.54
18.46
23.79
19.36
22.86
21.14
29.54
32.71
27.26
27.88
21.84
W
Width
(mm)
31.66
45.94
27.79
35.34
26.02
19.98
18.4
39.4
26.85
32.31
32.11
50.3
50.86
59.64
26.6
33.23
26.26
32.33
45.9
23.24
33.92
22.94
26.92
27.45
L
Length
(mm)
21.98
27.61
19.54
17.17
15.22
15.87
22.07
19.4
27.17
29.24
16.54
41.35
31.26
42.43
21.6
19.36
17.72
16.1
22.57
14.7
17.91
21.02
18.65
19.78
Pg
Pressure
(kPa)
4600
6500
3500
5800
2000
3700
2200
6000
2300
5000
2300
14000
5900
9000
8000
3000
3000
3300
3500
5800
4200
1700
3700
5200
De
Equivalent Core
Diameter (mm)
23.99
50.20
32.65
30.09
27.36
21.18
18.12
36.43
26.67
29.22
33.72
68.54
47.05
59.45
25.00
31.73
25.44
30.68
35.15
29.57
37.59
28.22
30.91
27.63
P
Load
(kN)
6.14
8.68
4.67
7.75
2.67
4.94
2.94
8.01
3.07
6.68
3.07
18.70
7.88
12.02
10.68
4.01
4.01
4.41
4.67
7.75
5.61
2.27
4.94
6.94
Is
Uncorrected
Strength (kPa)
10672.16
3444.93
4384.44
8555.93
3568.95
11017.62
8945.21
6036.69
4317.63
7822.56
2701.60
3980.10
3558.86
3401.04
17088.76
3980.43
6189.49
4683.45
3783.42
8861.66
3970.51
2851.43
5170.92
9097.92
F
Factor
0.72
1.00
0.83
0.80
0.76
0.68
0.63
0.87
0.75
0.79
0.84
1.15
0.97
1.08
0.73
0.81
0.74
0.80
0.85
0.79
0.88
0.77
0.81
0.77
Is(50)
Size-corrected
Strength (kPa)
7669.19
3451.07
3619.36
6807.88
2720.72
7485.08
5665.80
5235.24
3254.15
6142.52
2262.70
4587.01
3462.91
3676.52
12510.63
3243.63
4566.87
3759.13
3228.56
6995.66
3491.97
2204.24
4164.80
6966.49
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Table 3.2 (Continued)
Test
Reference
#
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
Specimen
ID
01014935
01014935
01014932
01014932
01014932
01014932
01014932
01014915
01014915
01014915
01014915
01014915
01014915
01014931
01014931
01014931
01014931
01014931
01014931
01014936
01014936
01014936
01014936
01014936
Specimen
Number
S2
S3
1
SI
S2
S3
S4
1
SI
S2
S3
S4
S5
1
2
SI
S2
S3
S4
1
SI
S2
S3
S4
D
Distance
(mm)
15.16
21.77
24.31
26.61
16.56
14.01
14.75
47.63
26.17
24.22
22.44
22
14.8
47.12
35.53
31.36
29.51
15.53
16.18
63.1
20.09
18.06
28.96
19.28
W
Width
(mm)
25.72
19.78
58.61
43.3
40.58
19.02
26.58
55.22
49.36
38.81
36.67
34.81
23.23
49.49
33.88
31.38
25.25
21.44
26.38
68.97
34.87
25.19
18.03
23.92
L
Length
(mm)
16.37
36.16
36.9
21.74
20.29
13.52
18.06
36.13
27.78
30.46
30.85
22.22
22.45
30.88
37.93
20.35
16.19
16.35
17.83
36.96
28.7
21.62
18.3
24.77
Pg
Pressure
(kPa)
3700
3500
5800
6800
4000
200
2000
7500
7000
9000
4500
600
5000
15000
5000
11000
2000
4900
500
19000
5700
6800
4800
4800
De
Equivalent Core
Diameter (mm)
22.28
23.42
42.59
38.30
29.25
18.42
22.34
57.87
40.56
34.60
32.37
31.23
20.92
54.49
39.15
35.40
30.80
20.59
23.31
74.44
29.87
24.07
25.78
24.23
P
Load
(kN)
4.94
4.67
7.75
9.08
5.34
0.27
2.67
10.02
9.35
12.02
6.01
0.80
6.68
20.03
6.68
14.69
2.67
6.54
0.67
25.37
7.61
9.08
6.41
6.41
Is
Uncorrected
Strength (kPa)
9953.26
8525.45
4269.78
6190.27
6243.40
787.25
5350.78
2991.01
5683.99
10042.89
5736.04
821.79
15254.32
6746.87
4356.78
11724.58
2815.36
15435.96
1228.71
4579.29
8534.47
15678.22
9642.30
10917.09
F
Factor
0.70
0.71
0.93
0.89
0.79
0.64
0.70
1.07
0.91
0.85
0.82
0.81
0.68
1.04
0.90
0.86
0.80
0.67
0.71
1.20
0.79
0.72
0.74
0.72
Is(50)
Size-corrected
Strength (kPa)
6918.34
6059.75
3972.54
5490.64
4905.11
502.29
3723.82
3194.34
5172.93
8509.00
4716.62
664.90
10306.97
7013.07
3902.61
10036.85
2263.88
10354.78
871.62
5477.36
6768.11
11282.44
7157.36
7880.35
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Table 3.2 (Continued)
Test
Reference
#
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
Specimen
ID
01014936
01014929
01014930
01014930
01014930
01014930
01014930
01014941
01014941
01014941
01014941
01014941
01014940
01014940
01014940
01014940
01014943
01014943
01014943
01014943
01014943
01014943
01014945
01014945
Specimen
Number
S5
SI
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
1
SI
S2
S3
1
SI
S2
S3
S4
S5
SI
S2
D
Distance
(mm)
13.41
22.04
46.01
41.62
40.57
37.5
44.97
31.72
25.5
25.52
27.19
28.53
31.18
31.31
30.37
23.03
35.21
25.16
19.69
17.82
19.06
14.51
35.19
26.91
W
Width
(mm)
17.83
28.78
25.06
29.93
22.84
18.36
12.29
25.67
38.45
25.4
30.98
36.05
41.46
50.66
36.1
23.04
41.17
38.87
41.92
41.93
41.21
38.39
26.42
27.5
L
Length
(mm)
26.26
18.26
40.37
40.19
40.43
40.44
40.02
34.05
23.85
13.6
22.08
26.05
34.19
16.1
17.8
11.52
32.93
26.12
24.95
34.25
33.37
25.51
12.24
17.35
Pg
Pressure
(kPa)
2700
5600
5700
14000
8800
9500
6800
14000
9000
5800
8000
9800
11000
12000
4000
7600
7700
4800
6000
6300
6100
4500
6800
6700
De
Equivalent Core
Diameter (mm)
17.45
28.42
38.32
39.83
34.35
29.61
26.53
32.20
35.33
28.73
32.75
36.19
40.57
44.94
37.36
25.99
42.96
35.29
32.42
30.84
31.62
26.63
34.41
30.70
P
Load
(kN)
3.61
7.48
7.61
18.70
11.75
12.69
9.08
18.70
12.02
7.75
10.68
13.09
14.69
16.03
5.34
10.15
10.28
6.41
8.01
8.41
8.15
6.01
9.08
8.95
Is
Uncorrected
Strength (kPa)
11844.52
9260.18
5185.32
11788.35
9961.28
14472.83
12905.29
18034.44
9628.08
9385.28
9961.69
9994.31
8925.26
7935.36
3826.85
15023.49
5571.57
5148.13
7624.62
8843.86
8145.88
8473.46
7671.68
9496.47
F
Factor
0.62
0.78
0.89
0.90
0.84
0.79
0.75
0.82
0.86
0.78
0.83
0.86
0.91
0.95
0.88
0.74
0.93
0.85
0.82
0.80
0.81
0.75
0.85
0.80
Is(50)
Size-corrected
Strength (kPa)
7375.07
7181.34
4599.98
10641.14
8412.72
11432.73
9702.71
14794.21
8235.33
7313.94
8234.49
8641.07
8124.15
7563.34
3356.60
11192.16
5203.87
4400.90
6273.88
7115.94
6628.41
6381.95
6483.93
7624.49
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Table 3.2 (Continued)
Test
Reference
#
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
Specimen
ID
01014945
01014945
01014945
01014945
01014945
01014945
01014944
01014944
01014944
01014944
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014946
01014749
01014749
01014749
01014749
Specimen
Number
S3
S4
S5
S6
S7
S8
SI
S2
S3
S4
1
SI
S2
S2-1
S3
S4
S4-1
S5
S6
S7
SI
S2
S3
S4
D
Distance
(mm)
28.6
26.05
26.74
20.05
14.45
17.41
24.22
19.54
18.12
11.97
50.66
35.84
22.3
27.95
27.69
19.09
17.77
17.72
15.98
17.48
34.57
34.82
22.07
22.72
W
Width
(mm)
19.33
35.78
20.68
44.12
20.13
18.9
36.62
L30.49
38
40.58
66.25
51.27
57.91
35.16
29.51
41.03
31.89
27.02
20.42
25.19
51.32
37.34
31.93
30.73
L
Length
(mm)
19.68
23.26
28.27
25.47
20.66
23.14
35.64
24.07
30.22
27.23
30.66
28.79
31.69
33.07
34.1
46.07
18.72
33.94
19.89
20.34
21.94
19.3
22.11
19.41
Pg
Pressure
(kPa)
8000
5500
8000
7500
2900
3800
7800
6500
3200
3700
10000
6800
200
3500
4000
6400
5800
6000
200
3800
8200
6300
3500
2500
De
Equivalent Core
Diameter (mm)
26.53
34.45
26.53
33.56
19.24
20.47
33.60
27.54
29.61
24.87
65.37
48.37
40.55
35.37
32.26
31.58
26.86
24.69
20.38
23.68
47.53
40.69
29.95
29.82
P
Load
(kN)
10.68
7.35
10.68
10.02
3.87
5.07
10.42
8.68
4.27
4.94
13.36
9.08
0.27
4.67
5.34
8.55
7.75
8.01
0.27
5.07
10.95
8.41
4.67
3.34
Is
Uncorrected
Strength (kPa)
15178.40
6189.40
15174.41
8892.94
10457.31
12113.14
9224.35
11443.67
4874.63
7989.68
3125.24
3881.61
162.44
3735.69
5134.54
8570.50
10735.44
13144.25
642.88
9052.07
4847.99
5082.43
5209.55
3755.80
F
Factor
0.75
0.85
0.75
0.84
0.65
0.67
0.84
0.76
0.79
0.73
1.13
LP-99
0.91
0.86
0.82
0.81
0.76
0.73
0.67
0.71
0.98
0.91
0.79
0.79
Is(50)
Size-corrected
Strength (kPa)
11412.44
5234.11
11410.12
7432.45
6804.93
8104.17
7714.01
8750.38
3850.77
5834.97
3525.88
3824.12
147.83
3196.95
4215.37
6969.53
8116.90
9568.37
429.31
6466.42
4738.62
4632.23
4136.84
2976.22
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Table 3.2 (Continued)
Test
Reference
#
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
Specimen
ID
01014749
01014749
01014749
01014750
01014750
01014750
01014750
01014750
01014750
01014750
01014750
01014750
01014987
01014987
01014987
01014861
01014861
01014861
01014861
01014861
01014861
01014861
01014871
01014871
Specimen
Number
S5
S6
S7
1
1-1
1-1-1
2
SI
S2
S2-1
S3
S4
SI
S2
S3
1
2
SI
S2
S3
S4
S5
1
1-1
D
Distance
(mm)
18.88
20.48
15.06
31.04
28.94
27.04
56.73
36.06
25.85
23.52
27.7
20.26
16.3
22
25.9
52
44
25.9
28.8
27.1
32.2 n
12.3
45.4
43
W
Width
(mm)
29.29
22.14
33.37
71.73
38.25
37.99
63.04
57.59
53.03
31.58
46.08
37.59
36.6
23.5
29
76.3
49.5
61.4
58.7
47.6
54.7
30.9
70.3
40
L
Length
(mm)
21.3
12.62
22.17
39.5
29.7
21.13
39.74
28.8
34.44
26.17
22.06
17.21
25.2
12.7
15.7
41.2
36.1
34.4
31.7
30.4
31
19.9
38.2
40
Pg
Pressure
(kPa)
2500
4500
5000
14000
7700
7000
9000
8500
11000
7800
7600
7500
3500
300
3700
14500
11200
9200
6400
800
3700
1600
200
7200
De
Equivalent Core
Diameter (mm)
26.53
24.03
25.30
53.24
37.54
36.17
67.48
51.42
41.78
30.75
40.31
31.14
27.56
25.66
30.92
71.08
52.66
45.00
46.39
40.53
47.36
22.00
63.75
46.80
P
Load
(kN)
3.34
6.01
6.68
18.70
10.28
9.35
12.02
11.35
14.69
10.42
10.15
10.02
4.67
0.40
4.94
19.36
14.96
12.29
8.55
1.07
4.94
2.14
0.27
9.62
Is
Uncorrected
Strength (kPa)
4741.90
10409.71
10435.72
6595.37
7296.16
7147.53
2639.66
4293.19
8416.75
11014.86
6245.33
10329.59
6153.65
608.65
5166.99
3833.31
5393.79
6068.11
3970.85
650.50
2203.39
4415.60
65.73
4390.74
F
Factor
0.75
0.72
0.74
1.03
0.88
0.86
1.14
1.01
0.92
0.80
0.91
0.81
0.76
0.74
0.81
1.17
1.02
0.95
0.97
0.91
0.98
0.69
1.12
0.97
Is(50)
Size-corrected
Strength (kPa)
3565.60
7485.51
7679.92
6784.57
6413.45
6178.05
3020.91
4347.67
7763.07
8850.92
5668.55
8347.12
4706.81
450.78
4162.34
4490.67
5521.09
5786.98
3839.36
591.83
2150.18
3051.60
73.32
4261.87
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Table 3.2 (Continued)
Test
Reference
#
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
Specimen
ID
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014871
01014860
01014860
01014860
01014860
01014859
01014859
01014859
01014859
01014859
01014859
01014859
01014859
01014859
01014862
01014862
Specimen
Number
SI
S2
S3
S4
S5
S6
S7
S8
S9
SI
S2
S3
S4
SI
S2
S3
S4
S5
S6
S7
S8
S9
SI
S2
D
Distance
(mm)
42.6
28.8
26.9
30
24.1
21.3
22.7
25.2
20
48.7
37
31
22.3
26.3
25
28.6
25.8
34.4
28.2
27.8
26.1
16.4
40.8
37.4
W
Width
(mm)
55.2
58.8
37.9
21.9
49.6
27.4
34.9
23.1
26.7
57.7
33.9
32.4
25.9
44.9
36.6
31.2
49.7
39
35.3
23.5
34.8
20.9
49.8
49
L
Length
(mm)
16.9
29.3
21.2
9.7
10
19.5
17.5
20.7
28.7
40.5
21.1
20.9
26
30
37.6
36.7
22.4
22.2
20.2
12
16.3
31.1
26.8
27
Pg
Pressure
(kPa)
6500
5500
4300
4500
4200
4700
3600
400
4900
7700
2500
5000
400
4700
200
5600
4600
4600
6000
5000
500
300
8000
9000
De
Equivalent Core
Diameter (mm)
54.72
46.43
36.03
28.92
39.01
27.26
31.76
27.22
26.08
59.81
39.96
35.76
27.12
38.78
34.13
33.71
40.41
41.33
35.60
28.84
34.01
20.89
50.86
48.30
P
Load
(kN)
8.68
7.35
5.74
6.01
5.61
6.28
4.81
0.53
6.54
10.28
3.34
6.68
0.53
6.28
0.27
7.48
6.14
6.14
8.01
6.68
0.67
0.40
10.68
12.02
Is
Uncorrected
Strength (kPa)
2899.34
3406.64
4423.96
7184.24
3685.40
8446.98 _
4766.34
720.74
9624.73
2874.22
2090.61
5221.52
726.42
4174.74
229.27
6582.66
3762.84
3596.40
6322.10
8027.70
577.41
918.05
4129.85
5151.20
F
Factor
1.04
0.97
0.86
0.78
0.89
0.76
0.82
0.76
0.75
1.08
0.90
0.86
0.76
0.89
0.84
0.84
0.91
0.92
0.86
0.78
0.84
0.68
1.01
0.98
Is(50)
Size-corrected
Strength (kPa)
3019.40
3295.10
3817.39
5615.67
3296.02
6429.08
3885.93
548.25
7180.48
3115.63
1890.08
4490.50
551.59
3723.43
193.08
5512.35
3418.84
3301.05
5426.06
6267.00
485.46
619.88
4161.77
5071.86
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Table 3.2 (Continued)
Test
Reference
#
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
Specimen
ID
01014862
01014869
01014869
01014869
01014869
01014869
01014869
01014869
01014869
01014869
01014666
01014666
01014666
01014666
01014666
01014666
01014666
01014666
01014666
01014892
01014892
01014892
01014892
01014892
Specimen
Number
S3
1
1-1
1-2
SI
S2
S3
S4
S5
S6
1
2
3
4
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
D
Distance
(mm)
30.4
64.2
50.7
28.6
32
53
49.7
27.2
27.7
23.7
54.6
46.7
47.4
31.5
27.5
18.6
19.7
16.4
23.2
24
27.9
16.9
11.4
26.5
W
Width
(mm)
30.9
77.2
70.2
66.6
58.4
22.5
49.3
35.4
33.4
26
53.2
57.6
50
46.6
40
27.8
44.8
39.4
61.6
35.5
34.9
31.2
42.7
37.1
L
Length
(mm)
22.6
41
40
37.3
23.9
20
31.6
25.9
42.7
15
41
39.8
39.4
30
23.2
21.2
23
24.8
40.4
24.9
19.6
17.9
32.1
20.6
Pg
Pressure
(kPa)
8500
22000
16000
6000
7500
14000
6200
8000
5000
6000
6500
300
16500
8500
400
400
3300
3700
4100
4300
3400
5000
3100
5300
De
Equivalent Core
Diameter (mm)
34.58
79.44
67.32
49.25
48.78
38.97
55.85
35.01
34.32
28.01
60.81
58.52
54.93
43.23
L_ 37.42
25.66
33.52
28.68
42.66
32.94
35.21
25.91
24.90
35.38
P
Load
(kN)
11.35
29.38
21.37
8.01
10.02
18.70
8.28
10.68
6.68
8.01
8.68
0.40
22.04
11.35
0.53
0.53
4.41
4.94
5.48
5.74
4.54
6.68
4.14
7.08
Is
Uncorrected
Strength (kPa)
9491.19
4655.91
4715.29
3304.04
4209.52
12314.12
2654.13
8714.68
5668.62
10213.24
2347.16
116.98
7302.46
6073.74
381.42
811.40
3921.96
6006.14
3009.19
5293.74
3662.55
9946.32
6679.79
5654.44
F
Factor
0.85
1.23
1.14
0.99
0.99
0.89
1.05
0.85
0.84
0.77
1.09
1.07
1.04
0.94
0.88
0.74
0.84
0.78
0.93
0.83
0.85
0.74
0.73
0.86
Is(50)
Size-corrected
Strength (kPa)
8040.37
5734.32
5390.51
3281.54
4162.96
11007.15
2789.72
7423.75
4785.71
7868.99
2563.36
125.57
7618.26
5688.94
334.80
600.97
3276.15
4677.25
2801.61
4387.12
3127.87
7399.29
4880.69
4839.47
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Table 3.2 (Continued)
Test
Reference
#
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
Specimen
ID
01014892
01014892
01014892
01014892
01014892
01014893
01014893
01014893
01014893
01014893
01014893
01014893
01014894
01014894
01014895
01014895
01014895
01014895
01014895
01014896
01014896
01014896
01014896
01014896
Specimen
Number
S6
S7
S8
S9
S10
SI
S2
S3
S4
S5
S6
S7
SI
S2
SI
S2
S3
S4
S5
SI
S2
S3
S4
S5
D
Distance
(mm)
18.6
25.3
18.2
38
31.2
38.3
41.1
24.9
23.9
25.5
20.4
17.6
43.1
20.4
30.8
34.9
41.3
20
20
21.8
41.3
31.6
27.1
24.1
W
Width
(mm)
27.2
30.8
30.5
43.6
26.2
54.3
28.8
40
39.4
21.8
29.5
29.3
22.2
21.2
46.3
37.4
42.5
21.4
30.5
38.5
56.2
42.3
27.1
35.3
L
Length
(mm)
41.6
22.4
17.9
29.7
33.6
20.6
37.8
16.3
22.6
11.2
14.8
16.5
21
14.1
23.5
28.7
28.2
8.6
17.2
26.1
36
22.1
13.9
25.1
Pg
Pressure
(kPa)
2800
5400
4600
5500
4300
10800
12800
6200
7300
7500
6300
320
6500
5500
10000
3500
7500
300
4800
300
7500
8800
5200
400
De
Equivalent Core
Diameter (mm)
25.38
31.50
26.59
45.93
32.26
51.46
38.82
35.61
34.63
26.60
27.68
25.62
34.90
23.47
42.61
40.77
47.27
23.34
27.87
32.69
54.36
41.25
30.58
32.91
P
Load
(kN)
3.74
7.21
6.14
7.35
5.74
14.42
17.09
8.28
9.75
10.02
8.41
0.43
8.68
7.35
13.36
4.67
10.02
0.40
6.41
0.40
10.02
11.75
6.94
0.53
Is
Uncorrected
Strength (kPa)
5805.10
7268.69
8692.01
3481.98
5517.55
5447.02
11342.52
6529.29
8131.35
14151.37
10980.50
650.88
7125.53
13339.22
7355.33
2812.58
4481.84
735.21
8253.63
374.92
3389.29
6905.40
7426.75
493.18
F
Factor
0.74
0.81
0.75
0.96
0.82
1.01
0.89
0.86
0.85
0.75
0.77
0.74
0.85
0.71
0.93
0.91
0.98
0.71
0.77
0.83
1.04
0.92
0.80
0.83
Is(50)
Size-corrected
Strength (kPa)
4278.55
5904.06
6541.42
3351.43
4530.20
5517.94
10121.75
5604.58
6892.19
10653.47
8415.25
481.79
6061.39
9490.54
6844.63
2565.69
4370.19
521.86
6344.72
309.66
3519.30
6333.06
5952.55
408.58
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Table 3.2 (Continued)
Test
Reference
#
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
Specimen
ID
01014896
01014897
01014897
01014897
01014897
01014897
01014897
01014785
01014785
01014785
01014785
01014785
01014785
01014785
01014785
01014785
01014758
01014758
01014758
01014758
01014758
01014758
01014758
01014767
Specimen
Number
S6
1-1
1-2
2
SI
S2
S3
1
2
3
SI
S2
S3
S4
S5
S6
1
2
SI
S2
S2-1
S2-2
S3
1
D
Distance
(mm)
26.4
43
43.3
50.1
20.4
19.9
16.1
35.7
26.2
32.9
21.1
19.7
18.9
25.1
20.8
22.6
61
38.1
23.4
20.2
21.3
15.7
28.5
40.8
W
Width
(mm)
63.2
43
51.3
50.1
29.8
27.4
37.2
70.4
52.2
34.5
45.5
42.3
38.5
54
21.2
26.5
60.9
41.9
46.6
39.4
33.8
37.5
33.5
51
L
Length
(mm)
36.3
24.5
23.3
31
15.2
14.7
23.2
44.5
28.9
36.4
30.8
29
25.8
24.4
14.3
19.4
38
30.2
38.4
31.8
15.5
18.4
24.3
30.5
Pg
Pressure
(kPa)
300
16600
9900
12000
3400
7600
3800
15000
8800
3500
8000
1500
5500
300
4200
5200
4600
400
4150
200
2200
3900
3320
8200
De
Equivalent Core
Diameter (mm)
46.09
48.52
53.18
56.53
27.82
26.35
27.61
56.57
41.73
38.02
34.96
32.57
30.44
41.54
23.69
27.61
68.77
45.08
37.26
31.83
30.28
27.38
34.87
51.47
P
Load
(kN)
0.40
22.17
13.22
16.03
4.54
10.15
5.07
20.03
11.75
4.67
10.68
2.00
7.35
0.40
5.61
6.94
6.14
0.53
5.54
0.27
2.94
5.21
4.43
10.95
Is
Uncorrected
Strength (kPa)
188.60
9416.83
4674.81
5014.64
5866.33
14619.88
6655.01
6260.14
6749.08
3234.35
8740.37
1888.07
7928.19
232.16
9990.42
9107.16
1298.81
262.82
3991.90
263.58
3205.24
6948.12
3647.39
4133.49
F
Factor
0.96
0.99
1.03
1.06
0.77
0.75
0.77
1.06
0.92
0.88
0.85
0.82
0.80
0.92
0.71
0.77
1.15
0.95
0.88
0.82
0.80
0.76
0.85
1.01
Is(50)
Size-corrected
Strength (kPa)
181.81
9290.39
4806.38
5299.50
4506.09
10958.42
5094.77
6617.69
6221.66
2859.13
7440.71
1556.93
6341.25
213.59
7139.08
6971.97
1499.17
250.86
3497.11
215.12
2557.53
5298.71
3101.17
4187.81
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Table 3.2 (Continued)
Test
Reference
#
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
Specimen
ID
01014767
01014767
01014767
01014767
01014767
01014767
01014767
L_01 014768
01014768
01014768
01014768
01014768
01014768
01014768
01015073
01014769
01014769
01014771
01014772
01014772
Specimen
Number
.81
S2
S3
S4
S5
S6
S7
SI
S2
S4
S4-1
S5
S5-1
S6
SI
SI
S2
SI
SI
S2
D
Distance
(mm)
15
9.8
22.5
16.6
10.8
13.5
11
30.1
20.9
37.4
28.1
60.7
39.4
20.8
36.6
21.1
26.9
38.6
24.5
26.2
W
Width
(mm)
28
36
32.9
46.8
27.3
21.6
29.3
36.6
43.5
46.3
46.3
41.5
60.4
18.9
46.9
38.5
38.8
45.5
31.5
29.1
L
Length
(mm)
14.3
19.3
23.1
27.9
15.6
12
15.7
18.9
30.8
24.1
24.1
20.1
30.2
20.2
29.7
26.1
25
28.3
21.9
19.9
Pg
Pressure
(kPa)
4300
500
3900
5300
3600
4400
2800
6800
9200
12000
7000
14000
9900
5100
5000
100
200
4900
5700
1100
De
Equivalent Core
Diameter (mm^
23.12
21.19
30.70
31.45
19.38
19.27
20.26
37.45
34.02
46.95
40.70
56.63
55.05
22.37
46.75
32.16
36.45
47.29
31.35
31.16
P
Load
(kN)
5.74
0.67
5.21
7.08
4.81
5.88
3.74
L9.08
12.29
16.03
9.35
18.70
13.22
6.81
6.68
0.13
0.27
6.54
7.61
1.47
Is
Uncorrected
Strength (kPa)
10738.73
1486.54
5526.12
7155.76
12807.07
15827.01
9112.37
6474.33
10614.17
7268.80
5643.45
5829.42
4363.51
13607.51
3055.27
129.12
200.99
2926.38
7746.97
1513.32
F
Factor
0.71
0.68
0.80
0.81
0.65
0.65
0.67
0.88
0.84
0.97
0.91
1.06
1.04
0.70
0.97
0.82
0.87
0.98
0.81
0.81
Is(50)
Size-corrected
Strength (kPa)
7590.18
1010.27
4437.09
5808.36
8359.40
10304.91
6068.18
5684.92
8925.80
7066.14
5144.31
6165.55
4556.42
9475.79
2964.25
105.86
174.35
2853.87
6278.88
1223.19
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Table 3.3 Summary of Point Load Tests Performed
Sample origin
Formation
Upper
Lithophysal
(Tptrl,Tptpul)
Middle
Nonlithophysal
(Tptpmn)
Lower
Lithophysal
(Tptpll)
Lower
Nonlithophysal
(Tptpln)
Total
ESF
SDSM
16
16
16
usw
SD-7
SD
6
6
SM
10
10
16
USW
UZ-16
SD
6
4
8
18
SM
26
36
47
109
127
USW
SD-12
SD
6
1
3
2
12
SM
45
35
77
55
212
224
USW
SD-6
SD
4
4
SM
8
36
44
48
USW
NRG-6
SD
13
2
3
18
SM
86
30
23
139
157
USW
SD-9
SD
5
7
12
SM
32
11
43
55
USW
NRG-
7/7A
SD
2
2
4
SM
34
7
41
45
USW
UZ-14
SD
4
4
SM
24
24
28
Total
SD
25
7
35
11
78
SM
157
109
299
73
638
Total
182
132
318
84
716
716
SD: Standard size sample test; SM: Small size sample test (i.e. sample size smaller than recommended by ASTM D 5731)
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FINAL TECHNICAL REPORT - Part 3
TITLE: POINT LOAD STRENGTH TESTING OF IRREGULAR ROCK FRAGMENTS IN WELDED TUFF
CHAPTER 4. EFFECTS OF SHAPE AND SIZE
4.1 EDGE EFFECT
-S1 (01014869)
•S1 (01014862)
In the process of testing, it is interesting to note that for samples SI (01014869), SI
(01014862) and S3 (01014970) failure occurs in successive steps, as progressive failures
(Figure 4.1).
9000 -i
8000 -f-*1
_ 700°
~a
* 6000
S.5 5000
<9
4000
3000
2000
1000
0
T3(0
O
10 20 30 40 50
Time (second)
Fig. 4.1. Loading process with progressive failures
The load fluctuates, instead of increasing steadily. It appears that the cause of this
phenomenon is the induction of failure near an edge on a loaded sample surface. The
load starts building up steadily only after the load platens contact the lower surface where
the full cross-sectional area of the specimen is reached. These samples have a similar
shape, illustrated in Figure 4.2. An edge near a loading point obviously influences the
stress state in the lump. The part near the edge and load points fails first under relative
low stress, until the top platen arrives at the full section plane. Then the load increases
until the lump breaks. This phenomenon is one aspect of shape effect, namely edge
effect.
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HLoad Edge
Figure 4.2 A lump sample with an edge
In order to check this edge effect, seven additional samples with edge shapes have been
tested (Table 4.1). Six of them were tested with the load points on the upper surface
above the edges, one of them with load points directly on the large load surface. Five
showed repeated failures, or progressive failure, and one failed along the edge. The
sample with load points directly on the maximal surface really did not induce progressive
failures as described. Obviously, the load points should be placed on the maximum load
surface, rather than on the surface above the edge, as much as possible, to eliminate the
edge effect in testing, e.g. sample S2 (0101487) in Table 4.1.
Table 4.1. Tests of lumps with edges
Sample No
(Sample ID)
4(01014666)
1 (01014887)
2(01014785
82(01014984)
6(01014794)
84(01014871)
82(01014666)
Position of
Load point
Above the
edge
Above the
edge
Above the
edge
Above the
edge
Above the
edge
Above the
edge
On the
maximal
load plane
H (mm)
(Distance from
upper to maximal
surface)
5.5
8.2
8.6
7.7
9.4
8.5
4.1
De/D
(mm)
26/31.5
35.6/43.8
26.2/34.8
20.4/27.9
40.5/49.9
21.5/30
18.6/22.7
L
(mm)
30
30.1
28.9
26.1
40.4
21.7
21.2
Progressive
failure
or not
Progressive
failures
Progressive
failures
Progressive
failures
Progressive
failures
Progressive
failures
No, but failure
along edge,
invalid
No
Progressive
/Ultimate
failure
pressure
(kPa)
4000/8500
4000/7500
6000/8800
4000/9200
10000/19500
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4.2 RELATIONSHIPS BETWEEN SIZE AND STRENGTH
Because of the numerous irregularities and varieties in shape and size, it is more difficult
to investigate the size effect on the point load strength for lumps than for diametral or
axial tests on cores. For example, it is not readily possible to study the influence of length
in the way used by Broch and Franklin [1972]. Regression analysis is used to search for
relationships between geometrical parameters D, W, L, equivalent diameter De and the
failure load P and strength index Is. In most cases, distance D has the highest value of
adjusted R square (correlation coefficient) with F, then W and L, showing in Fig. 4.3
(Wang and Daemen, 2002). For five samples with nearly the same lengths, F appears to
be related to D and W (Table 4.2). This illustrates that geometrical parameters D and W
have the dominant influence on the failure load P and strength index Is.
Table 4.2. Failure loads of lumps with nearly the same length
Sample
ID
01014768
01014961
Sample
No.
S4
S4-1
SI
Sl-1
Sl-2
D
(mm)
37.4
28.1
49.3
51.6
49.4
W
(mm)
46.3
46.3
41.4
25.7
18.4
L
(mm)
24.1
24.1
30.5
30.4
30.4
P
(kN)
16.0
9.4
18.7
16.0
6.7*
* failure along a weak plane
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Figure 4.3. The linear relationship between failure load P,
and specimen dimensions D and W
4.3 SIZE EFFECT ANALYSIS
The lump dimensions DW, and D are important factors to describe the scale effect for
lump point load strength. The relationships between the failure cross section DW and
corrected point load strength index Is(so) are analyzed using regression analysis. The
relationships between the lump load point distance D and width W and corrected point
load strength index /s^ are also studied by using regression analysis, Figures 4.4
through 4.49.
4.4 CONCLUSIONS
The plots show the scatter plots of Ispoj-WD and Ispoj-D and W and fitting curves from
the regression analysis, for the different rock formations for each hole [upper lithophysal
(Tptrl, Tptpul), middle nonlithophysal (Tptpmn), lower lithophysal (Tptpll)], lower
nonlithophysal (Tptpln), respectively. When WD becomes smaller, the size effect is
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more obvious. Most curves tend to become horizontal. Table 4.3 shows the results of
stable values of DW and D for each hole with the four rock strata respectively.
The relationships between the corrected point load strength index Ispy and parameters
DW, D and W, are analyzed using regression analysis, for upper lithophysal (Tptrl,
Tptpul), middle nonlithophysal (Tptpmn), lower lithophysal (Tptpll), lower
nonlithophysal (Tptpln), respectively (Figures 4.42 through 4.49). The results show that
DWand D have an obvious influence on the strength. As DW and D become smaller, the
size effect is more obvious. The curves of h(5o)-WD and Ispoj-D tend to level off beyond
a certain size. The strength levels where this leveling is observed are summarized in
Table 4.4.
The most obvious aspect of the results is the extremely large scatter making any
correlations highly uncertain and questionable.
Table 4.5 summarizes the results oft-test calculations performed on the data correlations
presented in Figures 4.4 through 4.49. The t-test allows an evaluation of whether or not
the correlations are statistically significant (Jensen, 2000).
Correlation coefficient r is an index to determine the relationship between the two
variables, such as load P and D, Is(so) and D and Is(50) and DW. For example, the
correlation coefficient for D and Iso is defined as follows:
£ (A-£0(^(50),-W
— (2.1)
where: Dt = the value of the distance between load contact points, in mm
D = the mean value of the distance between load contact points, in mm
A(so)= me value of size-corrected point load strength, in KPa
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Is(50) = the mean value of size-corrected point load strength, in KPa
The significance of r values can be determined by the t-test, assuming that both variables
are normally distributed and the observations are chosen randomly. In this test, a 5 per
cent level of significance is chosen. The test of significance tests the null hypothesis that
there is no correlation. If r is not significant at the 5 per cent level, then we have failed to
reject the null hypothesis (Ho) at that level, and no correlation can be assumed between
the two variables. For example, in Table 4.6, the null hypothesis is rejected at the 95%
level because the P value is 5.72 xlO"6 which is much smaller than 0.05 (5%). Hence, the
regression is significant, representing the relationship between Ispo) and W.
It can be seen from Table 4.5 that many of the obtained p values remain in the below
critical region. So we may conclude that there are real correlations between Ispo) and
DW, Is(so) and D, and Ispo) and W, for most tests.
4.5 RECOMMENDATIONS
Because the scatter tends to be significantly larger for the smaller sample sizes, it may be
worthwhile to test a statistically meaningful number of larger samples (preferably » 70
mm), in order to evaluate whether it can be confirmed that a size exists beyond which the
strength remains constant.
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Table 4.3 Specimen size above which the strength tends to remain constant
"^^^Formations
HokT^
ESF
SD-7
UZ-16
SD-12
SD-6
NRG-6
SD-9
NRG-7/7A
UZ-14
Tptrl, Tptpull
DW=3500 mm2
D=40 mm
DW=2500 mm2
D=40 mm
DW=3000 mm2
D=40 mm
Tptmn
DW=2400 mm2
D=40 mm
DW=2000 mm2
D=35 mm
DW=1800 mm2
D=35 mm
Tptpll
DW=3000 mm2
D=45 mm
DW=2500 mm2
D=40 mm
DW=2700 mm2
D=40 mm
DW=2000 mm2
D=45 mm
DW=2500 mm2
D=55 mm
DW=3500 mm2
D=45 mm
DW=2500 mm2
D=45 mm
DW=3500 mm2
Tptln
DW=3000 mm2
D=45 mm
DW=4000 mm2
D=45 mm
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Table 4.4. Summary of size effect correlations for rock units
Unit
Upper lithophysal
(Tptrl, Tptpul)
Middle nonlithophysal
(Tptpmn)
Lower lithophysal
(Tptpll),
Lower nonlithophysal
(Tptpln)
Stable value of DW*
(mm2)
3000
2200
3500
4200
Correlation
(Adjusted R square)
Is(50)=-8051n(DW)+10163
(R2=0.0463)
IS(50)=- 1 4361n(DW)+ 16810
(R2=0.0617)
Is(50)=-11141n(DW)+14061
(R2=0.0504)
Is(50)=-15651n(DW)+16398
(R2=0.1393)
Stable value of D*
(mm)
45
45
50
45
Correlation
(Adjusted R square)
Is(50)=-4831n(D)+6328
(R2=0.0065)
Is(50)=-14891n(D)+ 12056
(R2=0.0282)
Is(50)=-9601n(D)+8378
(R2=0.0156)
Is(50)=-13851n(D)+10529
(R2=0.035)
Size beyond which the strength remains constant
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Table 4.5 Results of significance test for size correlation
If p-value < 0.05, then the slope (or coefficient) is significant.
Serial
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
Figure # (Location)
4.4(SD-12:01015002)
4.4 (SD-12:01015002)
4.4(SD-12:01015002)
4.5 (SD-7, Tptpll)
4.6 (SD-7, Tptpll)
4.6 (SD-7, Tptpll)
4.7 (UZ-16, Tptrl, Tptpull)
4.8 (UZ-16, Tptrl, Tptpull)
4.8 (UZ-16, Tptrl, Tptpull)
4.9 (UZ-16, Tptpmn)
4. 10 (UZ-16, Tptpmn)
4. 10 (UZ-16, Tptpmn)
4.11 (UZ-16, Tptpll)
4. 12 (UZ-16, Tptpll)
4. 12 (UZ-16, Tptpll)
4.1 3 (SD-12, Tptrl, Tptpull)
4.14JSD-12, Tpjtrl, Tptpull)
4. 14 (SD-12, Tptrl, Tptpull)
4. 15 (SD-12, Tptpmn)
4.16 (SD-12, Tptpmn)
4. 16 (SD-12, Tptpmn)
4.17 (SD-12, Tptpll)
4. 18 (SD-12, Tptpll)
4. 18 (SD-12, Tptpll)
4.19(SD-12,Tptpln)
4.20 (SD-12, Tptpln)
4.20 (SD-12, Tptpln)
4.21 (SD-6, Tptpmn)
4.22 (SD-6, Tptpmn)
4.22 (SD-6, Tptpmn)
4.23 (SD-6, Tptpll)
4.24 (SD-6, Tptpll)
4.24 (SD-6, Tptpll)
4.25 (NRG-6, Tptrl, Tptpull)
4.26 (NRG-6, Tptrl, Tptpull)
4.26 (NRG-6, Tptrl, Tptpull)
4.27 (NRG-6, Tptpmn)
4.28 (NRG-6, Tptpmn)
Relation
with
F-D
F-W
F-L
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
t-test
4.9484406
306180348
2.9541074
-0.336239214
-0.465440497
-0.085513686
-2.128237378
-0.428469293
-3.99069365
-2.732003953
-1.234984423
-3.290247034
-0.370060369
-0.631146108
0.107848405
-2.276113094
-0.658692364
-3.610559018
-0.457640933
-0.429146051
-0.387946014
-2.403595959
-1.022564939
-3.180665499
-2.742247625
-1.484124814
-3.84677005
-0.011079131
0.08489376
-0.14307791
-1.83332814
-0.668957553
-1.642632772
-1.992818168
-1.047685373
-2.16232434
-1.798474626
-0.264071604
p-value
0.000175
0.00253
0.009851
0.742055899
0.649317066
0.933156001
0.041940027
0.671475273
0.000410301
0.010031429
0.225557431
0.002387163
0.712812239
0.530657598
0.914523191
0.027760433
0.513525668
0.000778586
0.650121637
0.670524096
0.700474333
0.018608568
0.309674638
0.002109036
0.008218344
0.143484534
0.000313416
0.99151951
0.935107663
0.890912743
0.075032936
0.507790016
0.109166713
0.049212424
0.297498805
0.033159064
0.087213451
0.794426689
Significant
(Yes/No)
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes
No
Yes
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
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Table 4.5 (Continued)
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
4.28 (NRG-6, Tptpmn)
4.29 (NRG-6, Tptpll)
4.30 (NRG-6, Tptpll)
4.30 (NRG-6, Tptpll)
4.31 (SD-9, Tptpll)
4.32 (SD-9, Tptpll)
4.32 (SD-9, Tptpll)
4.33 (SD-9, Tptpln)
4.34 (SD-9, Tptpln)
4.34 (SD-9, Tptpln)
4.35 (NRG-7/7A, Tptpll)
4.36 (NRG-7/7A, Tptpll)
4.36 (NRG-7/7A, Tptpll)
4.37 (NRG-7/7A, Tptpln)
4.38 (NRG-7/7A, Tptpln)
4.38 (NRG-7/7A, Tptpln)
4.39 (UZ-14, Tptpll)
4.40 (UZ-14, Tptpll)
4.40 (UZ-14, Tptpll)
4.41 (ESF, Tptpll)
4.42 (ESF, Tptpll)
4.42 (ESF, Tptpll)
4.43 (Tptrl, Tptpull: UZ-16,
SD-12, NRG-6)
4.44 (Tptrl, Tptpull: UZ-16,
SD-12, NRG-6)
4.44 (Tptrl, Tptpull: UZ-16,
SD-12, NRG-6)
4.45 (Tptpmn: UZ-16, SD-
12, SD-6, NRG-6)
4.46 (Tptpmn: UZ-16, SD-
12, SD-6, NRG-6)
4.46 (Tptpmn: UZ-16, SD-
12, SD-6, NRG-6)
4.47 (Tptpll: ESF, SD-7,
UZ-16, SD-12, SD-6,NRG-
6, SD-9, NRG-7/7A, UZ-14)
4.48 (Tptpll: ESF, SD-7,
UZ-16, SD-12, SD-6, NRG-
6, SD-9, NRG-7/7A, UZ-14)
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
W
DW
D
-1.762378888
-0.499235132
-0.817669452
-0.139535755
-1.289336233
-0.377791923
-1.927361415
-1.065839013
-0.341809153
-1.874230902
-1.865261215
-0.752720738
-2.769481616
-0.604581659
-0.283776432
-0.669326418
-0.992514197
-0.583931431
-1.435697212
-3.603843973
-1.486424174
-4.07813916
-2.889433038
-1.064392747
-4.179614272
-2.922628384
-2.089819688
-2.544828742
-4.087397745
-2.236888479
0.09328253
0.622803627
0.422726746
0.890356385
0.207133895
0.708245034
0.063450732
0.309331929
0.73893538
0.087686192
0.072292029
0.457684843
0.009688771
0.564531228
0.784791689
0.524741231
0.330848678
0.564714938
0.163994825
0.00287646
0.159337661
0.001129354
0.004356385
0.288642792
4.63956E-05
0.004094862
0.03858276
0.012102124
5.54178E-05
0.025993037
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
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Table 4.5 (Continued)
69
70
71
72
4.48 (Tptpll: ESF, SD-7,
UZ-16, SD-12, SD-6,NRG-
6, SD-9, NRG-7/7A, UZ-14)
4.49 (Tptpln: SD-12, SD-9,
NRG-7/7A)
4.50 (Tptpln: SD-12, SD-9,
NRG-7/7A)
4.50 (Tptpln: SD-12, SD-9,
NRG-7/7A)
W
DW
D
W
-4.615233848
-3.621336015
-1.713215053
-5.01125512
5.72321E-06
0.000509417
0.090498186
3.11779E-06
Yes
Yes
No
Yes
Table 4.6 Significance test for correlation between strength and width
(Tptpll unit)
Coefficients
Standard
Error tStat P-value Lower 95% Upper 95%
Intercept 13061.3794 1694.482055 7.708183959 1.68173E-13 9727.44608 16395.3127
X Variable 1 -2190.161496 474.5504927-4.615233848 5.72321E-06 -3123.850757-1256.47224
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Figure 4.40 Variation of corrected point load strength as a function of DW
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Figure 4.47 Variation of corrected point load strength as a function of D
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APPENDIX Computer Program and Source Information
1. Computer Program Used in The Part of the Technical Report:
Microsoft Word 2000
Microsoft Excel 2000
Microsoft Paint 2000
2. Source Information for Tables and Figures in the Part 3 of the Technical Report:
All electronic data are stored in TDA. The DID #is018YW.002.
Test Reference # in Tables 3.1 and 3.2 are not necessary the same as the serial # in the data set 018YW.002. The Test Reference
numbers are made in terms of locations where the specimens were collected. The serial numbers in 018YW.002 are made in terms
of the test sequence.
Figure or
Table #
Fig. 1.1
Fig. 1.2
Fig. 1.3
Source file in TDA
Folder NameFile Name
Scientific Notebook
UCCSN-UNR-024 Vol. 4,
p. 9;
UCCSN-UNR-024 Vol. 4,
Note
Source: Yucca Mountain
Site Description, TDR-
CRW-GS-000001 Rev 01
ICN 01, September 2000
(Non-Q, for information
only)
Source: Yucca Mountain
Site Description, TDR-
CRW-GS-000001 Rev 01
ICN 01, September 2000
(Non-Q, for information
only)
Source: Yucca Mountain
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Table 1.1
Fig. 1.4
Fig. 2.1
Fig. 2.2
Fig. 2.3
Fig. 2.4
Table 3.1
Strength Calculation
Photo
Strength Calculation
Strength Calculation.xls
01014898-S2.jpg
Strength
Calculation.xls-SD-12;
Strength
Calculation.xls-UZ#16;
Strength
Calculation.xls-NRG-6;
Strength
Calculation.xls-SD-6;
Strength
p. 10;
UCCSN-UNR-024 Vol. 4,
p. 15-98 and UCCSN-
UNR-024 Vol. 6, p. 1-93.
UCCSN-UNR-024 Vol. 4,
p. 11.
UCCSN-UNR-024 Vol. 6,
p. 15.
A summary of the
measurement is in
UCCSN-UNR-024 Vol. 4,
p. 15;
UCCSN-UNR-024 Vol. 4,
p. 17;
UCCSN-UNR-024 Vol. 4,
p. 19;
UCCSN-UNR-024 Vol. 4,
Site Description, TDR-
CRW-GS-000001 Rev 01
ICN 01, September 2000
(Non-Q, for information
only)
Source: Yucca Mountain
Site Description, TDR-
CRW-GS-OOOOOlRevOl
ICN 01, September 2000
(Non Q, for information
only)
Diagram. Not based on QA
data.
Non-Q, for information
only
Diagram. Not based on QA
data.
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Calculation.xls-SD-7;
Strength
Calculation.xls-SD-9;
Strength
Calculation.xls-UZ-16;
Strength
Calculation.xls-NRG-7;
Strength
Calculation.xls-ESF
p. 21;
UCCSN-UNR-024 Vol. 4,
p. 23;
UCCSN-UNR-024 Vol. 4,
p. 24;
UCCSN-UNR-024 Vol. 4,
pp. 27-29;
UCCSN-UNR-024 Vol. 4,
p. 31;
UCCSN-UNR-024 Vol. 4,
p. 42;
UCCSN-UNR-024 Vol. 4,
p. 47;
UCCSN-UNR-024 Vol. 4,
p. 49;
UCCSN-UNR-024 Vol. 4,
p. 51;
UCCSN-UNR-024 Vol. 4,
pp. 54-60;
UCCSN-UNR-024 Vol. 4,
pp. 77-96;
UCCSN-UNR-024 Vol. 6,
pp.37-64;
UCCSN-UNR-024 Vol. 6,
pp. 65-74;
Table 3.2Strength CalculationStrength
Calculation.xls-SD-12;
Strength
Calculation.xls-UZ#l 6;
Strength
Calculation.xls-NRG-6;
UCCSN-UNR-024 Vol. 6,
pp. 24-35;
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Table 3.3
Fig. 4.1
Fig. 4.2
Fig. 4.3
Table 4.1
Table 4.2
Strength Calculation
Load-Displacement
Records
Strength Calculation
Additional Information
Strength Calculation
Strength
Calculation.xls-SD-6;
Strength
Calculation.xls-SD-7;
Strength
Calculation.xls-SD-9;
Strength
Calculation.xls-UZ-1 6;
Strength
Calculation.xls-NRG-7;
Strength
Calculation.xls-ESF
Strength Calculation.xls
SD7&9.xls-SD9.
Strength
Calculation.xls-Plot for
SD-12.
Tests of lumps with
edges.doc
Strength
Calculation.xls-UZ- 14;
Strength
UCCSN-UNR-024 Vol.
12, p. 95.
UCCSN-UNR-024 Vol.
12, pp. 13-19.
UCCSN-UNR-024 Vol. 6,
p. 30;
UCCSN-UNR-024 Vol. 6,
Table 3.3 is summarized
from file: Strength
L Calculation.xls.
Diagram. Not based on QA
data.
Non-Q, for information
only
The file Tests of lumps
with edges.doc is
summarized from files in
folder Load-Displacement
Records.
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Table 4.3
Table 4.4
Table 4.5
Table 4.6
Figs. 4.4-4.41
Figs. 4.42-
4.49
Plots & t-tests
Plots & t-tests, Sub-
folder Unit
Plots & t-tests, Sub-
folders: ESF (Tptpmn),
NRG6, NRG-7, SD6,
SD7 (Tptpll), SD9,
SD12, UZ14 (Tptpll),
UZ16.
Plots & t-tests, Sub-
folder: Unit.
Calcalution.xls-UZ- 1 6.
All Excel files in the
folder. A summary is in
file Summary of t-
tests.doc.
(Tptpll).xls.
All files in these folders.
All files in this folder.
^TJ. 33.
UCCSN-UNR-024 Vol. 6,
pp. 24-35;
UCCSN-UNR-024 Vol. 6,
p. 24-35;
Table 4.3 is summarized
from Figs 4.4-4.41 in this
report.
Table 4.4 is summarized
from Figs 4.42-4.49 in this
report.
Note:
018 YW. 0 0 2 -Point Load Strength Tests results
SNs:
UCCSN-UNR-024 Vol. 4, UCCSN-UNR-024 Vol. 6, UCCSN-UNR-024 Vol. 12
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